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Appl. No. 10/816,572 PATENT 
Petition to Make Special 



(b) All the claims are believed to be directed to a single invention. If the 
Office determines that all the claims presented are not obviously directed to a single 
invention, then Applicants will make an election without traverse as a prerequisite to the 
grant of special status. 

(c) Pre-examination searches were made of U.S. issued patents, including 
a classification search and a computer database search. The searches were performed on or 
around September 2, 2004, and were conducted by a professional search firm, Kramer & 
Amado, P.C. The classification search covered Classes 711 (subclasses 11, 112, 161, and 
162), 714 (subclasses 6 and 13), and 709 (subclasses 203, 217, and 219) for the U.S. and 
foreign subclasses identified above. The computer database search was conducted on the 
USPTO systems EAST and WEST. The inventors further provided seven references 
considered most closely related to the subject matter of the present application (see references 
#3-9 below), which were cited in the Information Disclosure Statement filed with the 
application on March 31, 2004. 

(d) The following references, copies of which are attached herewith, are 
deemed most closely related to the subject matter encompassed by the claims: 

(1) U.S. Patent Publication No. 2004/0044865 Al ; 

(2) U.S. Patent Publication No. 2004/0039888 Al ; 

(3) U.S. Patent Publication No. 2003/005 1 1 1 1 Al ; 

(4) U.S. Patent No. 6,209,002 Bl; 

(5) U.S. Patent No. 5,734,818; 

(6) Japanese Patent Publication No. JP 2003-122509; 

(7) Japanese Patent Publication No. JP 2000-305856; 

(8) Japanese Patent Publication No. JP 07-244597; and 

(9) European Patent Publication No. EP 1049016 A2. 
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(e) Set forth below is a detailed discussion of references which points out 
with particularity how the claimed subject matter is distinguishable over the references. 

A. Claimed Embodiments of the Present Invention 

The claimed embodiments relate to an information processing system 
comprising storage device, and more specifically, to remote copying and disaster recovery 
technology, executed by a remote copy network comprising two or more storage devices and 
two or more network devices. 

Independent claim 1 recites a remote copy network system having a first 
storage system and a second storage system, including a first edge device coupled to the first 
storage system, a second edge device coupled to the second storage system, the first edge 
device and the second edge device being coupled by a network. The first edge device 
receives a remote copy I/O request to copy data to the second storage system from the first 
storage system, and sends a response to the received remote copy I/O request to the first 
storage system. After sending a response to the remote copy I/O request, the first edge device 
sends to the second edge device log information having the remote copy I/O request and a 
sequential number indicating the order of reception of the remote copy I/O request. The 
second edge device extracts the remote copy I/O request from the received log information, 
and sends the extracted remote copy I/O request to the second storage system according to 
the order indicated by the sequential number in the log information. 

Independent claim 1 1 recites a relay device, coupled to a first storage system 
which relays a remote copy of data from the first storage system to a second storage system. 
The relay device comprises a first interface coupled to the first storage system; a second 
interface coupled to another relay device via a network, wherein the other relay device is 
coupled to the second storage system; a processor; and a memory. The first interface receives 
a remote copy I/O request for remote copying data from the first storage system to the second 
storage system, and returns a response to the remote copy I/O request to the first storage 
system. The processor creates and stores in the memory log information having a remote 
copy I/O request and a sequential number indicating the order of reception of the remote copy 
I/O request. The second interface portion, after returning a response to the remote copy I/O 
request, sends the created log information to the other relay device. The second interface 
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portion receives a response to the log information. The processor deletes from the memory 
the log information corresponding to the received response. 

Independent claim 1 7 recites a relay device, coupled to a second storage 
system, for relaying remote copy data from a first storage system to the second storage 
system. The relay device comprises a first interface portion, coupled to another relay device 
via a network, wherein the other relay device is coupled to the first storage system; a second 
interface, coupled to the second storage system; and a processor. The first interface portion 
receives, from the other relay device, log information having a remote copy I/O request for 
remote copying data from the first storage system to the second storage system and a 
sequential number indicating the order of reception at the other relay device of the remote 
copy I/O request. The processor acquires the remote copy I/O request from the received log 
information. The second interface portion sends the acquired remote copy I/O request, in the 
order of the sequential number comprised in the log information, to the second storage 
system. 

One benefit that may be derived is that device ownership costs and 
management costs when executing multi-hop remote copying between storage devices can be 
reduced. See specification at page 3, lines 19-21. 

B. Discussion of the References 

None of the following references disclose that, after sending a response to the 
remote copy I/O request, the first edge device sends to the second edge device log 
information having the remote copy I/O request and a sequential number indicating the order 
of reception of the remote copy I/O request; and that the second edge device extracts the 
remote copy I/O request from the received log information, and sends the extracted remote 
copy I/O request to the second storage system according to the order indicated by the 
sequential number in the log information. 

The references further fail to teach a relay device coupled to a first storage 
system which relays a remote copy of data from the first storage system to a second storage 
system, wherein the processor creates and stores in the memory log information having a 
remote copy I/O request and a sequential number indicating the order of reception of the 
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remote copy I/O request; the second interface portion, after returning a response to the remote 
copy I/O request, sends the created log information to the other relay device; the second 
interface portion receives a response to the log information; and the processor deletes from 
the memory the log information corresponding to the received response. 

In addition, the references do not disclose a relay device coupled to a second 
storage system for relaying remote copy data from a first storage system to the second storage 
system, wherein the first interface portion receives, from the other relay device, log 
information having a remote copy I/O request for remote copying data from the first storage 
system to the second storage system and a sequential number indicating the order of reception 
at the other relay device of the remote copy I/O request; the processor acquires the remote 
copy I/O request from the received log information; and the second interface portion sends 
the acquired remote copy I/O request, in the order of the sequential number comprised in the 
log information, to the second storage system. 

1. U.S. Patent Publication No. 2004/0044865 Al 

This reference discloses a method for transaction command ordering in a 
remote data replication system. A disaster-tolerant data backup and remote copy system 
which is implemented as a controller-based replication of one or more LUNs (logical units) 
between two remotely separated pairs of array controllers connected by redundant links. 

2. U.S. Patent Publication No. 2004/0039888 Al 

This reference discloses an automated storage replication processing when a 
disaster occurs, the state of the replication processing is determined, and a restart copy of the 
data is made available from the recover site. Processing continues based on whether 
protection mode is desired such that the system executes using the recovery site as the restart 
with a replicated copy of the data. A multi-hop configuration may use consistency group 
technology to provide protection of the production site in an offsite secondary site or "bunker 
site." See [0098]. 
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3. U.S. Patent Publication No. 2003/0051 1 1 1 Al 

This reference discloses a remote copy control method, a storage sub-system 
with the method, and a large area data storage system using them. With the multi-hop 
method either synchronous transfers or asynchronous transfers are arbitrarily set for 
communication among the storage sub-systems. See [0198]. 

4. U.S. Patent No. 6,209.002 Bl 

This reference discloses a data storage facility for transferring data from a data 
altering apparatus, such as a production data processing site to a remote data receiving site. 
The data storage facility includes a first data store for recording each change in the data 
generated by the data altering apparatus. A register set records each change on a track-by- 
track basis. A second data store has first and second operating modes. During a first 
operating mode the second data store becomes a mirror of the first data store. During a 
second operating mode the second data store ceases to act as a mirror and becomes a source 
for a transfer of data to the data receiving site. Only information that has been altered, i.e., 
specific tracks that have been altered, are transferred during successive operations in the 
second operating mode. Commands from the local production site initiate the transfers 
between the first and second operating modes. 

5. U.S. Patent No. 5.734,818 

This reference relates to a remote data shadowing system that provides storage 
based, real time disaster recovery capability. Record updates at a primary site cause write I/O 
operations in a storage subsystem therein. The write I/O operations are time stamped and the 
time, sequence, and physical locations of the record updates are collected in a primary data 
mover. The primary data mover groups sets of the record updates and associated control 
information based upon a predetermined time interval, the primary data mover appending a 
prefix header to the record (updates thereby forming self describing record sets. The self 
describing record sets are transmitted to a remote secondary site wherein consistency groups 
are formed such that the record updates are ordered so that the record updates can be 
shadowed in an order consistent with the order the record updates cause write I/O operations 
at the primary site. 
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6. Japanese Patent Publication No, JP 2003-122509 

This reference discloses a remote control method that always hold the 
sequence of updating data between three or more data centers. Two data centers existing 
neighboring place are connected using a copy function by simultaneous transfer. One of the 
data centers and a third data center existing in a remote place are connected by an 
asynchronous remote copy function, whereby a storage subsystem existing in a neighboring 
place always ensures the sequence of the data received from a host and the third data center 
holds the data. Further, each storage subsystem is provided with a function of grasping the 
progress state of transferring, receiving, and updating the data between the storage 
subsystems installed in two data centers which do not directly transfer data in normal 
operation. 

Because the method assumes that the owner of the storage devices manages 
intermediate devices, increases in the costs of device ownership and in management costs are 
problematic. See present specification at page 3, lines 8. 

7. Japanese Patent Publication No. JP 2000-305856 

This reference relates to a technique to guarantee the sequence of update and 
the consistency of data by doubling data between disk subsystems on a main-center side and 
a remote-center side through gateway subsystems. Data which are written from a host 
computer 1 are doubled between disk subsystems 3-1, 302, . . . , 3-n, and a gateway 
subsystem 5 and held macroscopically in the same state. The gateway subsystem 5 adds 
information for holding the sequence of update. Further, the data are doubled between the 
gateway subsystem 5 and a gateway subsystem 7 by asynchronous remote copying while the 
sequence of update is guaranteed. The disk subsystems 9-1, 9-2, . . . , 9-n have the data 
updated in synchronism with the update of the gateway subsystem 7. Those are all actualized 
only by the function of the disk subsystems and no new software need be introduced. 

Because the method assumes that the owner of the storage devices manages 
intermediate devices, increases in the costs of device ownership and in management costs are 
problematic. See present specification at page 3, lines 8. 
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8. Japanese Patent Publication No. JP 07-244597 

This reference relates to a technique to provide a remote data shadowing 
system which provides a real-time disaster recovery function on a storage area base. A write 
input-output operation is performed in a storage subsystem on the primary side 14 by record 
update on the primary side 14. A time-stamp is attached to this write input-output operation 
and the time, order and physical position of the record update are collected in a primary data 
mover. The primary data mover divides plural sets of record update and their related control 
information into groups based on prescribed time intervals, adds a prefix header to the record 
update and thereby forms a self-description record set. The self-description record set is sent 
to a remote secondary side 15, and such a consistency group is formed that the record update 
is ordered to be able to shadow the record update in the sequence that matches the sequence 
where the write input-output operation was performed on the primary side 14 by the record 
update. 

9. European Patent Publication No. EP 1049016 A2 

This reference discloses an asynchronous remote copy system that can ensure 
the data renewal order and data integrity of the disk subsystems and are easy to be 
incorporated and free from degradation of the process performance by host computers (1, 11). 
To this end, in the remote copy system for data mirroring, a main center (12) has one gateway 
subsystem (5) and a remote center (13) has one gateway subsystem (7), and disk subsystems 
(3, 9) in each center to be remotely copied are connected to the corresponding gateway 
subsystem. Data is mirrored through synchronous type remote copy between a volume of the 
disk subsystem of each center to be remotely copied and a desired volume of the 
corresponding gateway subsystem, and the gateway subsystem of the main center sends the 
renewal data to the gateway subsystem of the remote center in accordance with the order of 
renewal of volumes of the gateway subsystem of the main center, to make the gateway 
subsystem of the remote center reflect the renewal data upon the volumes thereof through 
asynchronous type remote copy. 
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(f) In view of this petition, the Examiner is respectfully requested to issue 
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C9*tj£<5tf b SrSBIfrr 5 y 7 b , 

&&&& b&m LfcfftfB V-<5r i: ICg-^T. 

15] mi ofetg^ic^r *^-*##a 

^fA^ micofBlg^^^Alc^-rS^^ h 

htc^S$^cm2cofetg^^>^v 1 Ai:, 
^ 3 OiEt&gfl§Uc*tt-6 * ^^©Sriix.^ 3 



y®i <Dte,m&m\c# ltt*-* cos t &^£*t ? j*^ 

mioiE®^y^xAis. ifti5:r-* static £9 

ia^-* £ tfrfsstjs^tt b &m 3 ^lata-y-^v^^ aic 
mm-rzxT^b, 

B3cote^-y-^^"rA^ % gdi5^-^^^i2m<3it 
^ fcicMiem<5itic*5itsrnia^-^^#-^^ 1 

Lt, .^!2^^^#-^i:IStgbT^5Hi[ISm<5lt 
i:lcg<5v>T, m3^0l^^Mlc^^ < ^^oTV^S7 f 

Sr^-TS w b Z&WLb-tZ V*-h = tr-«(|»*fc 

[69*35 1 6 ] Btriem 2 cotBtt-y-^^^ p»« 

3CDiat@^|C^V^^^^fto-CV>6ll^cOy f -^ 

bznm&wmmnb *mzm 3 oiatsf-^v^^ 

^12^3^15^^^^^^, mz&fr?*-* bmz 
mz&frGLmtit&b&$tm\.x. m&m&r-f&f&& 
&*&mffim\cm<>^xifttzm 3 <omi&&mz&m 

fc^a-ic. atrial— J: o§#a*ttfcx- 

^IBB3<D|5i&-y-^v'^^ix^ x ^IB^-^irHtlfa©^ 
Sr^-r^r ^^^®i:-r^fS^i 5lcfB^cr>y-e- h 

[13*^1 7 j Htii2m2<^Hatit-y-^^7 i A^[p]^L. 
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«WB*l©BBtt*^>^yA^ ffiEft 1 0>E1tSH5EK: 

teia^r^*^-* &%b&.m 2 ©EttMsticteis-r 

fflBBSS 3 OiBlft^^^^AiS, E«*^>;*7^1*» 

« ltmet^-* sntfiESfi 3 ©Ei«asfcEtti-a t £ 

2 <DE»-!T:/f* x A ici^mr £ * X y ^ t . 

M 3 ©E«*Mc*fiefe£ ^oTV>^^ &te8-*-3 
tifi2^2(DHaig^^>^^AdN gfiiaie^L^^riBS3 

t^^tmics^v^« 3 <DE»»«aicE« 
ltmib^ i ©Etssras* £ BtrE» 3 ©Etftsrac© 
mmts^tz^y^t. 

si e«k«c^*7*-*»£&*%« 
x.gtrEEte^«-Eie ^^^5f-^^$ti 
aaft^^jt^^t-sEiti^^v^T 1 Ajcfeit-s y 



^*A^E«^^^A*»e>336m$ttT< 58&E» 
£<5 SrSfll U TE« -T 5 * *r y zf t % 

9] *i ©E«RWc^*t*-**£& 
Wa«r«ijSlOf-f McBffi$ttfc»l©E«^ 
vO^A^ ^2 0i2{g^WC^-t-67 f -^^#^# 

2©*^ McB»ia$*tfclB2 0EtS^^ 
fAt, »2©E«f-^>^'7 l A^««E-r**^hfc. 
JB3©E«*ffilc*hra^-^##a*#Il!Sr«^»3 
hmaSia$ixfc»3 0Elft*^>^A^, 

0^2 ©EIHKWc*)- IXr-^ <d^ £ &^£*t 

m 1 OEIIf^^f AASfiftET*— ^ tm&is-tr>x 
#*i«rambrctt&«r*l<DE«»WcEttU M 

ElS»^±0*i^@%»^S##5&*(flra«« t $r 

^<5ttr Eis-rs ^ 7 1 y r t . 

t «rm 3 oElft 

^3«>EtS-9-^^-r Adsg^Ex-^ tmrEV— Jrv^ 

ft^-sriBKOEift^^^Aicafem-rs^y^t. 

^lOEtt^^-rAd^ ffirE*--*>*#-j§-«:£te 
It, iiaE^^V^#-©-i:E«UXV^^grE>l*l&<5»t 
tlcS<Jv>T, fS3^E«»»C5|cR8fci:/j:oX^5-7 f 

[m*m2 01 iwa»2©E«*p f ^7 i A3flSi»*<» 

MEtElOEIS-^^^^A^, atrESfSLfcfKEV— 

>-^## t i»E»i6<J^ tcs-^v ^T^e^g ufcffirE® 
soEtsaw-fev^^SRi'teoTv^^^— ^ 
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AicSHrr**^*:/^ 

tfH2& 3 oiatsiJ- ^^fAd\ ttria^x-^^itna 

UTMIS^ 1 OlEtt^Mt tiimm 3 ofEtS^Ort^^r 

a*ttiaf»« t &stm u-c ktib^- * fcitnasg 3 ©tats 

ia^<o y h a tr -flj#p:*j£ e 
[fa*js 2 1 ] Fftiaifi 2 ©latti^^x u 

x A *5 J: 3 (D^m^ T A l^ltf* 
^tatt"*-**^*:/*, 

£gm lt itfjia^-* ^Miam 3 ©terns 

Miami ofets^^>^^A^^MiatS2oiBig^^> 

Silt, Hfjta^-^>^#^-i:fambT^sgtjfam 

Miam2coieiS^^ r ^7 t A^ Mia^mufcMlB'>- 
^v^s^^Mia*f^iti:ics<5v>-cieSLfcMiam 



3 (Ol5t&^MlC*5V>T^S^i:^oTVNe^O"r-~^ 
t SrfiWBJB 3 ^ 

mibb 3 ©lats-y-:/^^ a**. fiiriB^^-* t mtd. 
urgiiBm i <D&fc&mt mzm 3 ©latsgastort^* 

r £ ^3f8*3i 2 0 fcie«<0 y^e-h 

[fg^2 2] MiamicoiBtt^^v^^AirMfam 
2 (Diatg^^^^ a £ ©ra»ia»i<Bia!fc <t s mm £ 
*u ttrlBai^oiBtt^^^AfcSWBSBa^lBlft^ 

a* <DT$nftmmmm\z x *> mmztiz z t 

&£-T*f&*ll 5-1 7*5<fctM 9-2 1 ©l^-ffta* 
[^#Jf 2 3] Miam2<D|5ti:^^^At>U<ri 

tfriaj&3 eoistef-^-v^T 1 a«\ Mism i (Dtzm^is 

^^A^*3^a§t^teSit^^^^fet«IIBm2 

©{c^-^^iBis-rar^^m^-rs, m*^i s- 

1 7*5it^l 9 — 2 l<^v>-fHd^e:i2^c7>y^— h^^ 
iEltlJ-^.^AB^ MIS** K latti^^^A 

2 5 ] Lfc ^ 5r^i-^MI2^ 

laisi^y^^Ab^iittj-rstGiB^T 1 ^^. — ^j^jl 
±o ffirEieteiJ- >^>* ^ a b ^tf o z. t t~tzm 

MiEiats-y- ^ v ^ t a a d» e> Mfatais^ -? * *t a b \c 
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lasso yqe- h=> tr-mwjj&o 
[?fj^2 8] tdie^-fBig-^y^xABiciBigur 

fftfEIBtfci^VXxAb ^ wil^cDlBtS^^^A 

TAB KfEtt UT V * -5 T 5 -* <0^#-r- * <Z>&^|£ <fc 

^^•7 t AB^fS^UTV>^y 5 -^0^^-'ifi:$^ 
S^fy^SCi^ttS f£#5 2 4 ICIE^O 

-5^<o^l3fe*5^-t- $ IBB-fr:/^* ^ A ic *5 ^ 5 IS 
#5 1 4 una*© y h n tr-«o«i^tfejc«[ffli--5t& 
te iat& ^ x a *c fo o t % 

Ktt^ i^-^r >\x#^§- i: ©*fJ&<5tf £ fclEtt-f* 

^vk&m&mmmzmm-rz^mk. m&mmftfrt±> 
mhtLX< zi$i&is-tr>'xmtt&&*tz>&WLk. 
fats \sx\,>zmm&*3tt t mmmm^^m l/cs* 

^>-^r>^^k\zm^X. wl&fcm&cls^xm 

k. m 2 (DUmtUKtt^ tt^WLZm*. 
SS2*>ih<f Mcgs:e^n)tm2ofatg^^>^7 L A < t % 
is 3 <oiaisaas^*H- 5 t*- * # # & m *.s& 3 



ice*© y^-hn f-«ai*tt^««-r«tWE» 1 <o 

-^(O^ih^fro^Wtk. 

m\ztt*ztizi/-*>xm^k<Dtt&^rtz&m-tz> 

<5lt^^2(D|Bit1hy^7 i A|^{ti-a^^, m 

&ffi?LZ>ZkZftmk1r2>&tey-7fx7M>o 
[§S*53 2] IBttRWJcSH-ST 5 -^**^^ 

1 8 ici2^cr) y h =1 tr-»j»^jc««-ra 
tets-y-^>^7 i AA^e>^^>nT<^. Mi2i2it^i- 
ftt>ti±&w&ftfei-zmzTk*tiLmttmk7-*<DW 

[fH*53 3] »l<D8ElS*W!:»i-67 f -^»#3& 
hlc^©^n^^3 0fBig^^ r v'^7Ai: > 

-raii:^-^^ hu-v?^^Aicfcit6if?*5i 9 
^2cofBtg:-y-^>^7 i is^e>^m^^T< 6. ntfia*^ 

^S^^WH^ft#$tve^->/^#^^<0^<5lt 
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^SrgtebT. ^(Dis—f^X^t. B^tffElgbT 
Sr(i^-5C £#&^*fEtti^^*:r A. 

J»\£&tfZ>&tit1% 2 4 KfSi&CD If— 

U- x A A<D&S£fW£i£51Bti^:/S'*x A b 
SffibfciBt&ir^^Ab t zti&fr<DtemV7i'X 

feti-^^^^Ab^^-raiu^^ Metope** 
[0001] 

[0 0 0 2] 

##(0fflBLMcJ:aOTB¥l 1-338 
ttJglA(-J:Sit#§a2 0 00-30585 6^ilCtt, 

[ooo3] c^iptc:. *«=©aiAtt, ±munm 

t&^© (WT, IEl&1^>*:rA<bv>9 0 ) ^co^ 

mm\c & 2 <D&tev7isx? j*^m& b-craw * < 
[0004] mmmi&<D&ffi&m^x='i?-*ft 



g^SrS^i-tttf . 2 o©|E«ir^>;*^ A(DEJitf 1 

[0005] ir~* Sr^lctelft LfitfSN-* r £ 

-^7t?^T«. 7^if**y#^y S^-rASrMSr 
^OipJC. 7*-fte&te&& 

y y A<D#*£g£MA/-c^*o 

[0 0 0 6] ^Ifett, 3«ft^C£JL±^x— 

(0007] SJ^JKOv 5 — ^-tx^^r 

ffH&bfc^fc:. **hA>&a»r* I/O&ntt-<0fB 

toy 5 — y^t- 

0^*^b;fc»^fc:, ^^2^60^-^ 

■t^^w-c, T-*<Dmft&&&%E^fr%*mtfv ~-a 
-$r^^-r^^^A^D^fM^^"c#a^^v^oytp^ 

[0 0 0 8] 

*mteit$>^ 3gA±<ox— *-z>-fm-c. 7 s — # 

[0 0 0 9] Z<Dft#>, &*h\£ftW£&m*Mffil£ 

tt-y-^^^A-gafgu, jD(Br/is^-cift«^ 

^-feV^<Ol2tii-^^i/^^A-c, {£SE1-5/£#c^ 

[0 0 10] *&W\Z&Zfcmy : '-* X hl/-^f 
A-CI^, fStg^^^xACOF^^tC, %«kbfc»3ffi^ 

y ^-A^gs:^^r < b^<. guogafSi^^^^Aic^ 
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[0011] #38 9! « -5 i^igc^— f ^ hlz-i? 

^x^-C«c, &§&«>®IBtf3t£ bT. J£*gU h u— 

ft* (toms, y^*) tc*5v>T. ftm^nnic* 

i3£-t-<5rt-C. BP«ffc % hOXft (f a i 1 o ve 
[0 0 13] h*>fe»ff$ttfc I/OttWBf-^ 

#<0I/0£jEmitt$8^b/£V\ toTr-^wM 
[0 0 14] TOIsloy^hae- Ctt|5i5l$tt=" 

[0015] mmheoSb* ha>*> i/o«rs«u 

[0016] BiJife^iatS^^^^T 1 Aft , jfc* h I /O 



[0 0 17] ^-*©JHffte«M«:-*\ BUifco 
[0 0 18] rtf^SfcTHt. x-^oH^^^^-t* 

t>m$L-rz> t , y mho?*-* jEffwjsm^srii^ 

£~££&IiE-C#, adaptive £»M*vCV^ 0 
[0 0 19] fflJHA<O0f*f^a*^-^©JEm±S:*l^ 

&^-?<Dm&&*®:U-rz® : m& b-rv^s r t 
[0020] bfrhstmrz \/omx 

"C7 f -^E(t«r^$*Li*^>f AT»> h (Timeout) t 

WiAoy^ h=i^-<o^755, ^-^{cRl^ 
-^<ORl^^^oT^#^^tT^oTV^^"CfoSo 

[00 2 1] 

3 £i±<Dy*-?-t is? Ktem^mfc* z>m& t i-s 0 
[0022] -%mm& f gm^®Y*. ^istef-T' 
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[0 0 2 3] JWfcjlCW:. m&T-i? oT^ 
[00 24] 

[0 0 2 5] a>o, f-^^iM^r^^ 

Aj&»€k £.*t«r»^fcf& 0 <D%m&<£> 2 01 JkDt*- * ir 

fB18tf:/S'*7 t A#g«Ufcr-*«:* **MSM£rL 
tc.mFf*&& Loo. »R«j^»53lb»lfrr6. 
[0 0 2 6] ha>fe©3E3RHS*:«BEU-C 

So 

[0 0 2 7] <HI|j|-*R»K:oV^T>*-f»*lC. 0 
5. H6«rfflV>rra»!«5^<t5=itf-Xtt^»iy* 

[0 0 2 8] |P!#fi2!lcJ:£=*fcT— *r*. M 
ISIS^^^Alic, ^-^^SrWj&^ffl^jftsW 

:/V*7 l A2lC<fe«&tf7 f -- Battle 
*y M7— £ 1 0 0 k mSfi*TO<SHSr^r 

[0029] 0*0, lagcso y h = m 

5) -Ctt. H^bSHIUW^^^nsr^ 

*«reiStf:/S'*^A2lc|Ei£L (®) . *»&*%T 
rnSrlEtg-^^^^Ai-cS^U (®) , fcfcK 
h l (c*j-L££hr— *^ci s/*o®#&^5£T&fT 

[0 0 3 0] I^JMESKlCJidalf— «rX2fii-$&« 
ifil^5S©$nfciSV^<0|atg^^>^^A2^x--^0 



OiS^^^^A(C^ia^r^^^ic^:# 

$jit^so-e, »a^7 i A-efflaic«ia«rii§B'r# 

6^m^$>a 0 E«ttlc*T»fc-ft*tt, HJM6 
OTO Usee, msec) "C. — ftLT^fcVvfcffijW 0 

iS^OlEtS^^^^A^JE^-^OSefe^T L 
fcvMRO* MCa&VMKlcofBtt^^v'X^AlOM^r 

[00 3 1] -o*, WH-h^- (06) t 

^AllC, ^-^6DMff(^^)tg^5^To^^ 
^OJt^^^ps^^M^HfclBtg^^ A 2 

mtemt>mt> v h 1 ma- ^mmm^r^ 

$a£rU ^^fBtS^^>^xA2tCio^S7 f -^CO 
M&r (^8*0 3fiv^<7>15ti1^^^^AHc*5^5 

[0 0 3 2] Z.<Dlt#>, jav^OlBtti^^V^^Al-C 
K«^»J»*<5imxW:v f -^<Ea|-5rffi* 

[0033] <t o ^frwi^tt, y h ^ tr-t? 

^rAlt^l (©) , MI^LliT 1 - 
>?^ay^(?5^#^^TSrfTP ((D) o I2ft^^ 

[0034] mmmxKM&M^<Dv'-*mmm&(om 
6, &i&<otfmftmm) <. 

[oo35] -m?.. T-?mm<D&mz±ifztc!t>. 

[0 0 3 6] 0 6CO^R^{C-0d^-f^. T-ffcm 
&&±<DmFf&. Data#l, Data#2, Dat 
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a # 4. Da t a # 3 £ UTV^ 0 MSlf:/^*^ A 2 
K:fcMtS5eMgJmDa t a # 1 % Da t a # 2. Da 
t a # 3 . D a t a # 4 <Dm&X$>Z> 0 WSK9"7 9 s*^ 

[0 0 3 7] ^Hj^O^-eri, MA^fe^-*:/ 

*-hntr-) -e. first, 7*-*M$roEi/m£{SlE*r 

[0 0 3 9] ^JSt 5 — — ^fA, fOl 
[0 0 40] Sl(C*5l>T3*^^— ^-feV^icfett 

y = -X. -f-f*yh Q&MM) LAN, 4**® 
[004 1] x — *irV* 1 £-7*— 2ttWj5ift 



[0 0 4 2] jEHTftSffilBtt-Ctt^ h**^— 

i tfSHHLfcXff^— *fi, ^-^-fc^* i Jets:© 

«f^-^tt. ^J&ifilCK:©$Hfc7 f -^-feV^2<Ol2tS 
TV**. 

[0 0 4 3] jEflffeSffl^JB-Ctt, 

[0 0 4 4] -r — 1 by*— *irV* 3 ^RQtt 

Gkm\*x^zit*>\z: % *&&&±cx\t*itT--*<Dmfr 

[0 0 4 5] 2 ^"7^— 3(DF^f*. 

^y;?7x^, ^t^yhLAN, -TV 
[0 04 6] jE^{C«. IBtSf-^^^^A 1 ^tB®;-7- 

3 ^ <^>pg^^ y h f-ic«t 95^$ 

A 2 ^ 't 5 — * xi^P^^r a ^ K'lc i: 
y>bT, Pn^^ir^o 
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[0047] '^-?m&mtt=>-*i/ K"<Djg®jr*. is 

UT«:, 100msecH500msec »C 

[00 4 8] lE^ftmEPSlCf*. f2fi^:/>*^A2 k 

[0 0 4 9] x-^i?^* lflltWtttfcl: 

ft, 7 ~— kit, ^^U-^f^f) 
^^*^A^0 9#;t£;L££:VH\ *<J£, *y h 

[0 0 5 0] Z(D'&, 7— 2t^7— 

[00 5 1] ^OiplC. Pf=t^{C#^E'T^2O0v f - 
*-fcV*<h, ^ifcK#&^6 2o<7^-*irV*££ 
^L^ft3ocDir^ir:/^ ftZ^bX, V^-h 

[0 0 5 2] <£^f-^^ M^-^rA, 

>0 1 2 £7*— 3 tcofflcomm 

W • t&W&\B'&(Dy*—? J Z>? 1 £7*— ^ir^^ 3 £<0 



[0 0 5 3] 0 9fi, latSir^v'^Al tiattlT:/^ 
^fA2«^t, IStS^^7 i A2i:iatg^ 

lc*5i^T, f-^ty^ l ^bf-^ty^ 2^M^r 
#y#;L. y*-*±^* 2&±1zzm%V<< hk U & 
^ • f^&IH&tt. 21>*b7 s -f-Z>fi 1 

[0 0 5 4] (2l9Cr)^^VNT, !£&7^-:?ifte2§K:g9 

^u^fBt&^t/v';*^ a i ^bieis-T-^v-^^ A 3 

-zms? 3&&®\,xt&m*7 T -?±^? i^j&^rm 
^i^>>Tv^ 0 ttmion, mi bm9&m&&£ 
Tzm&xhZo um^7is*TJ±3b 5b<om. ib^-t- 

[0 055] ±i2tf>j£^7^-*;* h -S^^AOflg 
7*— * ±^*\Zft#i\,^xm'&fr&2i Lfc^-Cfoo T 

bx. < &%mM<Di/xTj±*mm^xz^-*&%\z 

Z.bfrXZZo 

[0 0 5 6] Pffjfit{:fcS2oof-^ty^ 

t5f-^t^3Xtt5 (HI, 09, 010) COI5 
[0 0 5 7] <|Btg-^^^^7 1 A(O^lCOV>T>0 

i.09 ^u?0 1 o -m, i^^^tc: tr-&i5^ 
y^hnt*^ l^s^y a— At l^s^y ~— 

[0 0 5 8] rn^f^ieitlr-T'v'^^ AC0$W^©<7)-7 

5 (0 2) lCte#}£*L5<> ^ 
ICR A I D^iC < tf9S#j2i*nTV>/£V\ ^r^yiy^ 

5^^^^-^^^^^^ADX. S'icotais^^ 
v-^^A-y^-- hntf-^Ufcv, is^cotett^ 
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?r<< a# y # y prt&fcf&3®# y ^ - a 

[0 0 5 9] @2tt. IB©^^V^^A(^mB&^§:^ 

[0060] #mmwm. **h&t*y^- h^f- 

^f^7x-^8 (f^^l/F8) Sr^Lr^J^ 
S7^**T^:/*9$:*Pf* 0 

[0 0 6 1] *)VT #7* 3 h*7 4 #7* 9 

✓**1 1 -fcJ2P^;*l l^lTdrt^^^^D 5£ 

[0 0 6 2] h t^ra-^> v*r—h = }?—<D&m9£ 
[0 0 6 3] p*-h3tr-^tt2H5Xr««<o«tB*s 

[0 0 6 4] ac^yi/^ic&m^itf—fn, 7*<<x? 

[0 0 6 5] tflxff. h^?>^U5tx-^^ % ^ 

• [0 0 6 6] *J<OH«S«l^ hd^^L/cHff^ 

Dy^^r, ^fs^s^y^-Air^-rey^-h^ 

[0 0 6 7] H2tt*3BWSrHm , f«-We*>9. *3S 



[oo6 8] <m&vtm/*v h^y?>m4n^ mm 

^^^T^o■cv^^v^2o^D7 f --^-fev^^cK:©$t^fc 

* 2 tr-^ty^ 3 £tf>F*aT\ ^^o^a?>lc-<r^ 
*&£*x5o i9<^^f-^^ h ix— sH'.x^A-cjfcjh* 

as, latt-^^^^ a 3 cbiatii^y^^ a 5 £ <ora 

[oo6 9] ^i/^y hv^r^ -<r (*t) t 
{@<ds&s# y ^-a^h^cm u 2 m&>±<ommvtm 

[0 0 7 0] h I /0«, Z<D7v y?'T>'s<km 

Xtt7 0 0 kBgg^$Ot>(Ot)$)5^ 20 
k B^b 1 0 0 0 k BU&&l?m*(D*:$£&&>Z>o * 

^^5^^ 6 ER "C « * V \ 
[0 0 7 1] T^n ty/«^t-57 r D s/^O^ 

[0 0 7 2] Ifyh^y^tt, ^D5/^t^l:, ^ 

l^ya-AC^f^'Up d a t e'tim$rf£o 0 
0$DUpdate77^0n (HI 4 ©HK&WTtt 
1) , Tfcn^M^TfcS: ir^^-To ii^Up 
da tefi, h^^>0=i^> KltMfcT&^ttaClct 

^^>^([£^0-C*>Sr <tl-S^#, Up da t 
e77^0i:t2, e 
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{0 0 7 3] h**y7tiK\£+ ^oy^t^ 
ft6„ y ^ fy/^$n^7-^^n y ^<D^c 

ft*o 

[0 0 74] teRn'?*— 9 K'co^-ic 
try h~*y -7<d-7 tv^ £ # * 

[0075] mtfistix&ti'y T -*m&r$<et j £^> 

££ttftv\> *tt«Stfci>t4v^ 'ir-^ii 

[0 0 7 6] ^(Ofattl^^^^^AcDf 5/ 

nmom&n. jerk v^-h^ *r—mm\c& >o m^. 

[0 0 7 7] (3 4 0#!7^*«4^IST-$>?K fclXLf*. 

^5 2 5 6lEl£«;tfcM*r££ttfc^ia4. # 
£>^M£>Up Upda te77^I^W 

C'Ove r F 1 ow'^tifili^ti, 
[0 0 7 8] Z<D£ pftlSAftftJf^ft^***: (IS 

4, O v e r Flow) , Ify h s> £fr 

5, fetKifiivfeCDteZfrtz-yv y?<DUp date77 

ftfrftv\ 

[0079] **^*mzm^tc^m f Bmt:ft?m&* 

[0 0 8 0] Mz-tt. sokB^of^Mtn 
IC, I(05 0kB(Dr-^on, Hft33@j?T^ ^ 



[0081] *^v^fficJ:5 < i : S^^Tftt>ftv^^lc 

5«-CUpd a t e77^1tfc5:t^» 

[0 0 8 2] 0 i2 tf)fSiJ#P$£fS 1 * u 

ttk ft Z&Mtf V — A £ (Df^TTI2<D^^SrW*r 
[0 0 8 3] 1) rjE*^r«lij kit. ^-tKomft 

2®lC##LTV^**®£^5o 

[0 0 8 4] 2) r^«Jihf y h^2/^aftO«ffij 
^^r<Dffi^^-^O^J4^Tftfc>ttTV^ft 
[0 0 8 5] 3) IV* h^y^ttfflOatr— *«J £ 

f4, r^jte^h^yT'i^ij r]E^-< 

[0.086] 4) mmvimi tit. mmzxvzr-? 
*o 

[0 0 8 7] 5) r^r^tr^ h^y^S»«ffij £ 
ffSlc^- * Sfr**® LflWt5«^ lit 

[0088] 6) r^ri^ij £14, ^^Wy7*ii 

[0 0 8 9] ^rllTy h^y^2ft«ffij ^^-f 
K (Suspend) #f®-C3&:fe-Ct>&V\ w^T, V 

[0090] r^rif y h-wy&mzWi} *ft-0<D 

f4, «l/^3/K 7 7*^7^oM^f)Tfc 

5 (03) o m*.x£s mKom^—f^vi — 

[0 0 9 1] T-tmi"? 3^^^^— ^<Sr^mi" 
2Oietg^^v-^^AOrtgJSC0^ 



-13- 



[0 0 9 2] S9<^X£:^— h ^^xAICjo 
V^tt, ^-**V*2<Djg&38§£fc{t;tT. 

i if-^ t 3 o y ^t- h 3 f -<D^f 1^ 
^f>, 1 t-r — ^ir^* 3 tC0f^-C-<T 

lF*S3B^UTt>, ««B}fifi^prtB-e. tfyh^yz/tcj: 
[0 0 9 3] C««lfi/bry h^y:AD«fBWU ±IBC0 
tt % @2©^>f*n^n-feytr'4 0>-<M'*n=" — Ftffl 

[0 0 9 4] <Ia^c-7 ? — M/— v ? i/^xA(DSI^> 
C0§EB&I2lT'$)-5o iE^IE-Ctt^-^ii^ra^fra^V 

it^fA3t^T, fGra&Kffi/tt'y l^y^O 
Ko^T. &&Sdt£fr5. ^o»*^S-5#. faun* 

5^"^^0 y ? (DtttitiW?^* 1 ? A 2 ^ blattf* 
^fA3H£iUV^p 0 8JC. 01^7- 
fx h u—i^^Aco^-^ir:^ l • 

[0 0 9 5] S8IC*5V^T, JE^/^51^-eii, 7*—^ 
V* 1 rt> lb ffiifiifcOx 2— I^^$n^lC«t 0^ 

tf— ^fT^^TV^o ^Lt, 2<DfB{g 

2t 3 ttt^mftmz&v&v ur, 7-^oi5)fi 
[0096] *f—9*>9 1 • j§^a 5 s§£-f * 



lc. :r-*lr>*2 t^lfi^-^-fev^3lcJ:S> 

[0 0 9 7] ®3lC*5V>T, (E^ttlS/^yWy^ 

r^m, ietei^^>^7 i iK2i:fBti-9-y^7 i A3ic 

tfy h^y^# 2 fc#*£i-S«tB£#o 0 
[0098] tatS^^^xA 2 fcEtt^y^r- A 3 

f y h^y^# 3&t^#6 0mie^^H^tl^0 0 
?>#U#3, #2£#60*;h^n<D&iBtt. lESTiS 

[0 0 9 9] fts^li/try h-7>^#4M#5^ 
fiBW:. IBti^^^^A2fi:Ufie<g^^v'^ 

y^2»*ttffi«rfiy*i-6. 

[oioo] mmvtte/v? Ky^#4<o«igtt, ia 

[0101] 13 1 0tf>&31£ UT. hfrb<D I /O 

"CI*. ^<Olfi|«lSeif4, N+M(B©*S3l«t8/lfy h 
^y^o*tBSr*ri-S. :iii:^t5, ^Pg^XttWf 

*imx, ir^ hv5/^<t5^7~^^o^^oE 

[0 10 2] <^-^ ^ e-£ffli>^C, ir-*=> 

tr-E««tfifcov^r«ftw-ra. r<D^tgtc«:. tfy k 

So 

[0 10 3] m3<Dm\&-V-7->*7 L *>2<D®m%iffl:X^ 
ffiMfci£\^£Z>v*—?7v y^$rf5^^'>^^A id> 
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[0104] mz%&7w?i-^t*'>>'*m&fe 
[oio5] ists^y^'r a 3 (Dfflwmw.'?, ists-* 

[0 10 6] CSIttffi/'tfs' Ny^#50 

Up d a t e 7 7?*'0" t~rz> 0 
tf"Ov e r F 1 o w'-CfcS^ldtt, ^t>tfef^U<t 

[0108] *tt. m&vtm/vv h^y^# 5ic9» 
v Ka> btetti is friz* *> > * mxm-e*> o it 

^Update 77^'0' (Off) X^%i&7F$ 
[0 10 9] # 5(D(B^5Kffi/tr *y h^rymmmtf* 

[Olio] f-^t-£«li *^fe*«r^S 

V h-rv7<D®.m-V*V^?m<DmW. Updated 

[0111] s^n^yK^^, ^&mxhn 
r*. latgi^^v-^^Ai^^faiti^^^^^As^o^ 

[oi i2] z<o#&-cimi-yisx?-j*i&m*:mm 



fgj-e y h =i v-m&*im& mmm. y »*) 

[0 113] <3E»3&ffl^^R«C % H^-^IH^^^T 

f^^7A2l:^mtfcl^l:, BEtti^^^ 
rAi ^IBtg-9-^>^-rA3 ^ora-C^JWy*- h = 

[0114] ^(oitMc^ h^hf—^^m^m 
t^7A2 tf>f6dfti£ii i y =.—Mcmmm 

bo 

[0115] wkt*7y*9^wxm*. mm-*? 

^7Al«^ili:#lEt5^y h-w?\z. 12 
[0116] IB^f-^^^^A 1 (Dffl&gtB 1 tt, lEfg 

2 omwkk i tat ur im^$5^^7 u 
&mv7isxTj*3<Dm'&mmi\z.tt^x^ mm 

^Lfcf-^y^^ I2tt^^^X"rA2^» 
^©l^M^UTiiJ^U^d^^P^^e^^ IBtS 

^ i tiati^^^^ a 3 £ ^^ifti^ 

[0 117lM3-7yKi:tt, h^^^bfcJE 

^^•7->^i:^r7V^M^^i^TV^^o = ^ 

tgih^i/^-r a 2 tommmw i sffiT^^^-rs^- 

[0118] IStSi^^^^ A 3 OfrJ$J§£© 1 tt, I2tg 

[0119] ^V7is*^j*3<nwwmw.i iai& 

^^'>^7 t A2<0©J^©^P>7 ? -^Sr^-r5^, IE 
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a i <DM®mn i t>*t>ftft$tiitvm='<?i' y<o?u ? 

8rU (E33lttlB/try h $r/BVN-C try 

[0121] Afcfiu ffittU-^io^A 1 afflftpgiS l 

[o 1 2 2] ^±<^«t7ic, ify h^ y ^«rea-»3a 
eiatti^^i/^^Ai iaig-^^^-7 L A2(D^^ 

[0 12 3] ZL0>mz.&tiW-7?sX?&l b3<D^ *tl 

[0 12 4] <jE*fc»fl<0l8fc:, iE^-^IE^SrtT ' 
>m 1 (D&H&y*—?* Y ^^AtC^T. "<T 
^A i t 2 fttftciatSi^v'^'r A *r*ve*itf> 

[0125] 12©-^^^^ A 1 (O^g© 1 -CI^e^ 
2 £ 3 ©ra-r^JW y h =i tr-Sr«^5. 

[0126] M^^i-^^-^&g^bfcie 

tgl^V^AlOf&J^Sli*. IBlfrfr:/S'*7 i A2 
U ^n^rte^^v'^x A 2 cof&J^Jg© 1 tfg«r 



[0127] Eit^^fA 2 O$0®J£© 1 tt. ±12 
A 2 0M«SiB 1 iriBtg-^^^^ 
T, ^-^yay^^tatg^^^AS^gl^Lfcd* 

[oi2 8] awa^vpwu iatg^^>^7 i A2o$ii 

[0129] ffitSl^y^^A 3 (DffllftlgIS 1 tt, 

^^>^^ai^0j^@i^p>, #i^iy^-h=iif 
§£@ i ^gaT^^s^ y ~— ao^swhi* cDit^ofc 

[0 13 0] f5tS^^'>^^A2^e>3^^:fc^ 
1^^^xA3 0$lJ^©l^^o, Slt^fA 

2 <Dfflwmu i ©ET^i^ y ^-A^tiMn 
[oi3i] «#Lfc*£*#ofc/j^#^ii, taii^y 
[oi32] fats-^^^^ a 3 (ommmm l f2tS 

*>a*J^«*«:3Si-. ^O^^I2tt^^>^7 i A20 

[oi3 3] tetgi^^^^-r a 3 \^mT^^v T -^-y 
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[0134] &foV7*s*T a 2 (oummm 1 tats 

l^i^x A 3 coE)®^© 1 d^te®^^ K<oj£^£ 

mm®. i i2ts^y a 3 *>§g»s# ua-A 

^MiCteZy*— fBtg1^>*7 i A2£3 

t <Dmx&&xh s ^ t «r^*fo 

[0 13 5] te^, x-*<aPJ^T£^Ufc^K 
£#f*. f2tg^^xA2^:3^^T, H£flc{£3 
[0 13 6] r cd J; pic. jE^jIJHcdBBIc, iEg^->? 

[0 13 7] <7x- /V^— X A <Djiffl> 

m&<ommc<>^xffim£nw'rz> 0 ms-c^m-^y^ 

[0 13 8] ^^tCitbff, 0 7CO^iC, iS^x-* 

[oi3 9] *&w&mm\^te^m'£\c\^ m3<D&& 
3 com-?. *tL?n. v*r- h=>¥-ffi&z-o< z\zm 

U 0 3^^^fSt§^^^^xA2^bfat§^^v' 
^rA3(^U B9<oflWfc-0ttu iStgf-^^xA 1 

kisses • 3ft*As»^i-5 ^-^ttfifea^nnifers 

[0 1 4 0] mi 1 Srfl^T. ©9<D^£U::fctt5x- 

[oi4i] 7*-*m&m&*t=>^i' Ki*ia«*^s/^ 



xAl^^fBte^^^AS^LT^^tbS, x 

IBtftf-y^^Ai^ P&^KJzOSBt&^^x 
hd^^Ufc3Ei&fx-^$r^tfc^, fa 
{g^i/*^ A 1 *><b 3 l£tt u ±&Ui:'x-* = tr 

**=i^K&»fTU letgi^v^-r A l <D&om& 
Vtm/Vy Y^r y^n 1 tetS^^x A 3 O^o 

esttffl/try b^y7# 3-e. ^tteh^up d a t 

[0142] lats-y-^v^-rAid^sic h^pj 
lett^^^^A i ^iifcf-^ (h7^^) 
cx-**^ mtev7isxTA>3Km^itfr : gt>\ m& 

tt&gz. *«PT?fctt«r. IBl&i^S^xA 1 <D«si£R 
i/lTy l <Dt?y h^y^tt. *:<D&?i&tt 

^^o*^tyA a*:/*!!^— T&Jxfcf, Up 
d a t e77^ffl»U # KDfcTy h^y^S'JB^T 

So 

[0 14 3] <^^IC*5rt^^Oftfe^3®>v ? -^=i 

[o 1 4 4] mmviM/try h^yz?<Dmmz*>\,^x. 

Y?y Y^y7te^m£%V>*m<Dfe1frm&*^VX^ 
7vy?&JimiSfrtc.Wr&^n. 97* y 9 

^(D^2u^(Dmm-^^^^mxK^mmn 
ztix^xh. tarn • mm&&k\zwmm&m. 

[0 14 5] JE^/£Mffiic*5V^iE^ x-^^^rf? 

T<D#¥<Dy-*&mytm&&zzt&xzft^it&* 
xte\,^bx*>z> 0 

[oi4 6] <&mM&miztevz^-?<Dm&&<D f § 
i>«xtf, h^^aietgf-y^^Ai tie 
lt^>7fA2i^ fate^v^xA i a»f>seteir 

^it-Sx-^co^^^Jil^, ietgi^^v^-rA2lc:^ 

TAl, 2\Z^if^v T —9<D^^\±^i^m^th^< tz 
5„ J[^T. ^0<t ot£<?—9<D^m&*\2m-ttt£><D 
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[0147] £i\ #SBtg1^>*x* 1 , 2 IC*5tt5 

ct 5 6 — 5 9(0^0 2/^^— ^ 

[0 14 8] latti^^^^Al^biBISl^^^xA 

<o 

[0 14 9] £Jl±oi:5i:tTs h^iettlK/v;* 

[0 15 0] <^W"*y^K>016 (a) fc^-f 

fcffiiftih/S'*^ A 1 ^ h 2 icRtaSixfciBI&iJ- 

A 3 BUf^Wlfcfi, ^(OfBti^ 

;/>;*^A l &|E1&3«£: tTOTt^*^ haMMM" 

[0151] fSt&iJ-^^Al tf2lt-^^ r ^^7 i A2 
l2tS^^>^^Al^e ? l5tS^^^xA2iC7 f 

^fA2 d^tatt^^^^^ 3 Ic^-* S# 

[o i s 2] ofric, mi 6 (b) ^ic^vu^** 



[0 1 5 3] fatg-^^^xAl^ *;*hi6>e>©#& 

(Write I/O) 

ft**-** (S121) , ®$&*tt&7*-*$:&&<D&mtf 

^iB^-^^tii^^^^y zl-a insets 

*t«r»>2?^-C G^£co:r-;//Wc) ffiR-*-* (S12 

[0 15 4] oric. iat&i^i^^Am. gfrfSSi^ 
t h icistg^^i/^ rA2 (S123) 0 

^ibfc^l^t>tt, ^ CD =x V K ^ K£ 

[0155] fBt&i^v'^x^ra. tets^^^-rA 

2coiait^as) ic^^^tfo iBig^^^A2«. m 
^j*xAiK2Hi-rs. 

[0 15 6] f2iti^^ r ^^^2«, fetg-^^v^^^A 

tmtef-ir^xm^k&mm-rz (S124) 0 
1 e (b) -m, «roiU:*mi-3fc«>* tim-?** 

^A 1 a^fEtSU-^^A 2 (Ci^fg^ixS^— ^C0v- 
[0 15 7] ort-. f2tSlJ->'v';*7 L A3f*. ^15^— 

um^^^^i^mm-t^ (S125) o iBfe-^^^ 
^Aifi, ia®*^^v^v i A3^bSie>ttr<e->-^ 

[0 15 8] rw"CI2tei^^^-r^m. gflbfcv' 

^) &ttm-rz>zkx, i2tg^v^xA3co^s^y 
a^^Tttia* -ceo ^ isx&^t s$ a&*ttanm 

^^r^-yyM^^JI^-rsr ^ict t)^Tt>H5 (S12 
6) o 

[0159] ^±coi:9{cbT^^^^^^:(cjo^ 
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[0 16 0] ori:, ^^lC«tOI2tSf-y^xA2 
[01611 017 (a) IC^i" X 0 iB©f-^V^ 

zn&wmv-^is*^ a i ^fam^y^x a 3 ons 

017 (b) ££t>t-Ift9H-So 
[0162] A 1 f*. iSiS^:/^;*^ A 

2<D&m&±Z&fr^ti&& (S131) . £1% f&JflM^e 

»6±\c, a#coggi»#y ~-a (sin oiati&aso o 

#@£>tf;y hSr^K-f-S (S132) 0 
[0163] o^tC, lefrtf-y'v'*^ A 1 O^Stf y 

iBts-y-^*^ a 3 (Dttfc-tzteto&mtm^-rz (si 

33) q *rLT. fBfg-y-Z/v'^A lri> 

tifmmtmi&tsfrz (si34> 0 

[0 16 4] ^ C-C^co^^rgi^— co^3 y) Wttlzffi UT 
te, iStt^^^A2^^^^byc:^-et>, IB 
Vtfr7i/XT A 1 Or- ^IBtS-y-^v'^A 3 

[0 16 5] o^lc. ffi1ft1h:^>*^A2aqf[IBU B£ 

[0 16 6] *1\ SEtt^^^Aitt, g#Og&S 
Ttfy^—A (Sfll Olefin) KlEttLTV^^TOy 2, 
-*£ISlt^:/^*7 i A2cog&3l#y ^— A (ff|2<E>ia 

nmmzxv e#©wi#y ~-a cm i <DiEts^as) 



[0 16 7] mfaV7i/* : rJ*2^ lSfg-y-:/^*x A 
OlBtS^aS) l-3J#i£tf„ i5t&-y-? r v'*7 1 A2«:, Mia 

[0 16 8] o^td, istg-y-^^^Asrt:, tetg^^ 
^7^lHi|f)iiT< Zttmr-f tm&is-' irv 

a (fS3<o8Bte»ao iciatg-rst ^t>»c (sis) «a 

[0 16 9] |BiSi^^v'^7 i A2W:, iStS^^^xA 

3^b^6tbT<6->-^^#-^Sr^:{t-r5o 

f2tt*y-^>^xA2^ twesMtufci'- >^^^#^- 

[0 17 0] orCs ES^3l^tCfcV>TfB^yv^r 
A 1 d^lBlg-^v'^A 3^«9i-5#IQME%OS 

[0 17 1] ofi:, !51Sf-^^^A2^, ^Jia^y 
h-^2/^cJ:»?teMU^ BEti1^^v'^7 i A3co^S^ 
y^-A (f5 3 0|Btt^flS) ICio^T^S^^^oTVN 

[oi7 2] iets-y-^>^^A3^, atrtess^-^ t 
Sr. g#o^3@^yz,-A (®3<oiatt»jB() «x mz 
©^tatt-rs. ctt^j:o, iet&i^vo^A2o^s 

-rA3co8£Jl*y rx-A (^3cofaig^M) o^^o 
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[0173] EJLkoj; o \c ^xtMrnrnfrhmttmrn^ 

[0 17 4] <^/V^^ tT— M>02 OfcTF-r&my* 

[0 17 5] IBlt-^^^^Al t^M^^^TJ^2 
tn. l2tt^^>^xA2>6^i5^^^^Al 
-^$^^•r5^^■C51^$i^rv^5o IB® 
t^f^2 tlStgf->^^xA3 £1*. iBlSl^y^ 
^rA 2 d^lEtg-^^ i^^ rA3 tc^- * 

-^W^f— :fr5£tc:fc^-C ^IBt&1^>* 

[0 17 6] O^tC, i2 0 £ £ *>lcr co^S&tfiJo^- 
(Write I/O) (S161) . 

#-^<£:&. ietg^^>^xAl(^mt*5 (S162) 0 ^ 

iem^^^-rA3^^m-r^ (Si 

64) 0 **5. M^o^u^^^^o^^^tc, 

[0177] o^k, fatsi^^-rA latt-^y 

^i#^3®2Ky^-A (is i (Dtets^ai) ic*#ji 
^§#^*ftfcasi^y ^--a (^loiatg^) ±co 

-3ttT (l5l(Of-y;H:) iStfirr* (S163) <, #*5. 
[0 17 8] O^tC, fetg-^^^^AS^ I2tg^ 

£ij#o&s#y (f$ 3 <oiai&&$o 



Aiic&m-rs (si65) 0 iatg-t^s^xAm, tats 
^^^^A3^e>^bixr<sv--^^#-^^{t 

[oi7 9] m-cis^^^^Aiw:. gfriegftb 

(SS3tf>fBtg&M) {C^^co^-^. -t*t>*>. H# 
WZ-tt. fBiS^^>^xA3^?>^U^^^^T 

7/\sfrbmf&'r?>zkx-ftt>frz> (si66) 0 

[0 18 0] M±<0£5\Z\,X^/UT=iV-tt\Z&V 
[0 18 1] 0#*tC, &^K£9fBtg1^^;*-rA2 
[0 18 2] 02 1 (a) K^-f^f-. iSttl*-:/^ 

^|Ett^^^^A2^$^$r^Lyc:^lc. 12 

m&mx<D&f%mm^®ft£^z%km\c^\,^x, 021 

(b) i:^^lclft^5o 

[oi83] a 1 a 2 

cD^W3&££&*nbfc*§^ (S171) . ^-<u— 
^^mcj:'?. IBtif-^^^A2lc^u-Ct^c^ 

[0 18 4] o^(c. latSiry^^xAi^, 0W^^e 

y6_bic, i#co^s^u^-A (^ 1 coiBtg^as) o 
^#-^- 1 ? wmfrmmm t \cm^x . 

h^r^->-(ci-S (S172) o 

[0185] o^ic. ISiSi^^^^x A 1 ^ ^ 

^fAl ^^IStSf-^^^^ASiC^-ra (S17 
3) 0 ^IT, ^^Tm> IS^^V^^Al^b^ 
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ftiZtlZ (S174) o 

[0 18 6] r z.-vz<D&mmm^(Dty *) mx.\z.n it 

-XT" A 3 i:Of^(DjlfiEEl^y ? -^^a^^-t?/i^> 

So 

[0 18 7] |Blt-^^^'rA2^IBU, ESI 

[0 18 8] H=1\ I5tH^>*"r Am, 
#i;^-a (miotBtg^M) fciBttLtv^^-co? 5 

[0 18 9] Bif^fAltt, ha><b#£& 

[0 19 0] iatt-^^^^A2^. g#cD^S^^^ 
-A (#2<0BBttMjO Jc$tf^a^-*##i&*#fr*> 

[0191] iati^^^'rA3fi. lat&i^i^xA 
^iu, m& j 7-?&&&<D%emtfv ~-a (^3 

MB*'-*- v^##SriatS^7 f ^'r A 2 Ki£frf6o 

[0192] iatt^^^^^A2^. i2t&i^>;*-rA 

[0 19 3] o^tC. BS^ffilC^o^TlStt-^^^T 1 



[0 19 4] o#*lC, iatgf-^>^^A2W:. 

d 3. a (m3<o&m&m) K&^xmgj&kteix^ 
[0 19 5] iets*^^>^x^3«. traag^— 
(B 3 (DiBts^M) iciefg-r^o rtttc:«t5v tett^ 

^r^2©W!)^ (j£2 0l&1&9ttiD ©rt* 

stag) ©rttt^i^nsrti:^^ *tt*»e>E 

[oi9 6] ^r-ciets^^^-rA i icgM-ra*;* 
mmtmtix^^m^ Mt^fAii»e>B«t 

^>^-rA2f^urtToTv>fc7 f — *£>1S^«:, IStt 
ty^fA2^f) IBtef - r/s/* x A l LTfr 5 J: 

[0 19 7] o^lc. IBtS^^^^-r A l |c«a&-ra# 
A 2 j^bffittHf^^T 1 A 3 ic^— ^ &*9i-&mHIE 

[0198] J£*±o J: 5 tc UTgg^jlffi^biS^ffi- 

[0 19 9] <te©»*ISI0^>o^l^ ^«IH^r 
^^yx—y 3 ^tcot^Tia^-rSo 

[0 200] 025 KiM^A^* y yjji&CiS^X. 
iHtt^^^^^Al^^^VLyt^ (a) (Cli, tate 

OI2te^^xAilc^-r-5*^ h<o|S8^§|#ffil 
Co fc*J. |Ett*9"^->^^ix2 <ttatt^^i/^7 i A3<^ 

wett, ^^^-cojiffi^^ttrv^a (b) 0 
[0201] mmy-J-yxT a 1 amis bfc^ictt. 
*-f> tatg^^ r ^^A2^7 ? --^^f5ti^^^^^ 

Z (c) o 

[0 20 2] EI 2 6 tCTfrr-^/l^* y ^^^(C*5V>T, 
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set&i^v'^ a 3 \zf$w&&$L\^ftw,^ (a) \zn. 

SBM^:/v'*7 1 A3<D&IB^ f2fg^V^^A2^e> 
gat&l^^xA 3 IC^-* LTiStfif-y 
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(57)Abstract: 

PURPOSE: To provide a remote data shadowing system 
which provides a real- time disaster recovery function on 
a storage area base. 

CONSTITUTION: A write input-output operation is 
performed in a storage sub-system on the primary side 
14 by record update on the primary side 14. A time- 
stamp is attached to this write input-output operation and 
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the time, order and physical position of the record update Jjj 
are collected in a primary data mover. The primary data j ^ 
mover divides plural sets of record update and their 1 
related control information into groups based on 
prescribed time intervals, adds a prefix header to the 
record update and thereby forms a self-description 




http://w^l9jpdljpo.gojp/PAl/result/detail/main/wAAAueai 3/24/2004 



. Searching PAJ 



Page 2 of 2 



record set. The self-description record set is sent to a remote secondary side 15, and such a 
consistency group is formed that the record update is ordered to be able to shadow the record 
update in the sequence that matches the sequence where the write input-output operation 
was performed on the primary side 14 by the record update. 
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3 9 0 DASDfc£©lf¥©ii:&7y-feXtBtigB 
(DA S D) IzmWltsnT^Z. *7h • /nt?^ 

(stage) /t'T.t—V (destage) U 

[0 0 15] -|&W&^-*MS->X^ACD&$tglB« 
40 — *DASDIC»»Ufc— ^Sz:*fiJS 

it«jt[?aif!>TA yitTy ytS^SA^S. 

t'^oTftSO. ^C^P^-F^A^^+D^-F^ 

45 y y • "f-f ■ =1 tf-^^-r-5fc*ttTV«c< . -^cvX 
^A^ffl^tC^ofc^fC-^vXy-AroSaS^SI 
$ m < <D \ Z -F » & -> X y- A If m S: J?f tJ T <r ^ n l£ & 6 

mt-AiSmz^ittz—^^U-ADAS DX F >J >^ 
50 OffiTjtCy— ^S:©€rjiJ63tCtifc««>T*a. trb5. — 
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&&&fflwmm\z&mt<ntz--AD a s dx h u >#\z 
\zmffi-zntz-ADAs dx h u >ytc«-^-^^ 

[0 0 16] -&ffl!lte, — &<IJ^e.+#8lftT^S f &g 
5 *: W-TN& < . — Jfc5*— ?^U7M-YATA , 7i' 

3£mztxtz£z\z, m^m^mmx—^-^^^y^ 

IfSn. 7 : -*3^ttH«££jSrS7:7 r, J$r-->'3> 

• zfnifvA 11^5^082) sparer 

- 9 it— 9 t n vm&-c ae-sna i*.fttf& e> 

[0 0 17] ^{H^-^O— Sfttt, HJ«d:#RiaiO!>2 

tt, — #Cr— JfcffliJCStO, — ^DASDOAtBTJ 
»ff*«f7T« (-**XM:ft*M7 (CE) £ 
glSf&T (DE) £ffl?jT-2>) «f»'J!CO<k53ix— 9<t> 
&J&.Q&m&-?2>&mifi3bZ>. Z\(Dfz#>. ^nfcf— T 
«. -*«0«g*^9TV>5ffll:- #DASD©AtB 

[0 0 18] *HMJtHI=i K--CH, -*«"C'5 s -^*« 

(-**^ hK^-t^nn' (ce) tmmmT cd 

E) fc«>, — &M<D77>) >r— ->3 > • > 

X-T-AcDyt^^— V>X*t(S]±-T-5. Z\V)fzlb. — 
A S D ©Am**»«MHItt-*ffll*T?WE«Ktt#* 

r. 6*^*0*- h;p«itift:iSBi«c=*ffli 

- * OJBflf A«-*fflJ©HfrWrt5i; -S L fc < & <b«^ 
*t»OT. x-*©«MI£tt£ffi&T3©K£>g&-> 
XrA • :*— K^lQfta-T-S. W;*bt, — &<S"J 

[0019] [gjfflx-^ • k — r>^ 
%mmm(Dtztb<Dmm t J7)\>9>i A&Rsn tr-Tte. u 



tf-£ttfc1t&©DASD#U3.-A#l^©-fc>;/ h£ 
TSIZf*. St-yh$i^cn&©iS'Ja-A (V 

olser) ttniz^-r^-Am^mm^m^i-r 
05 ^fc^fc+^^ffiovx^Awas-^ffldnstt-rs^ 
m<$>*. mmts.<D\t. -xm^-mut r-m^ <du 

plex pair) J *Jgfifc-f*©T?s 1 -33:;fctt*fi&©# U 

«jmi»tt?*.5 ± 3 \z^ tr-*f ^sfctttf Bfrsc <t 

20 T. zzfcMifi— Ami:— gtb&< &-3T«&6fcV>. 

[0 0 2 0] U*»U r^DASDd«#5EL7i?tXnI 

30 fc«iH-e-*DASDfcH«frte*»*iitt. ^©fc 

AlCKt -5 *lhn-7>H*— *D AS DlrmTil t\z£. 

[0 0 2 1] rWiJa-A^-^ij^-At^fb 
Tt»3te^»«-&. -^^iji— Ate. — ^v-X^AW^IB 

a— Ai^mmZTty^'i >\Z~?Z>ib\ ^VOLSE 
R £«f-5) fc*Jc#R»ijK U -l-A en9JT«£« 
50 -^ffl'jThT. h^T^-fc^^ffifC&ofc^t— 
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[0022] #^j«r:a*f# u o.-A*t#SE-r ^ c t 

cms, a— tf • ^x^A^sgstg^fflt-s^-eig 
■res*. -^<aij©Am^^^«^^^;mT/^g^ 

7/3£B^x<yi/ (CE/DE/UC) #?«Ti&7U 
C9AtB##fj£<Z>*-&, X^-leia^oy^A (ERP) 

£3315. dcoig^. ERPCD-fi*f t P±;<-.y-tr->>£§g 

^Dic^tiTV^^tt, felfIi;<k-5Tr*DAS 
D*t-^7jsx biz*>7-f ymmzn, 7yj*->a 

isx^&\z&wi:?itcm%iviMi>mmt*nz>. zomm 

[0 0 2 3] :CT@ 1 £#HLTI&BJ-r-5<^ |S10tC 
-^fflijl 4 1 5€«TU -^fflijl 5 

<BU 4^6.2 0^D^-h;Ug|nT^^, i£#&IB->X 
t^A 1 O^^ttT^-So — ifcH 1 4 te. ^-CTUfT^ 
nTW77 ,| J^—>3>i. ->X^AAaj**Jck^X 
7-|Him7 p D>/7A2 («T, AtBAERP 2 

— ^yniry-?^ l dfsms/mvs^ 
U— r-w >y • V7 h^iTS-Uff-T-g) I BMX>^— 
^7-fX-->XTA/9 0 0 0 (ES/9 0 0 0) 

^7A^^}fT-5C<i:t)T€r-5. -^D-fe yit 1 iZ 

it ibm 3990 -6mmmmmmtsi£<o-'Mz 

SSPglB 3 £ 1 #CD— ^^"a-fey-y- 1 lC^-T-5*\ &-2> 
^f^ScW-^yD-fey-y- 1 £*ggc©— &lSttffl»£B 
3 fc»«E-r* C -#:B2«IMti8B 3 Ktt. 

IBM 3 3 9 0 DASD/ii'<9-^DASD4A5ft 



S££*lT^-5. *g&©-&DASD4S:-;fcf2t6iii!fflg 
B 3 Kg^T* 3. -'»e«C9nSB3 2:. 

ctiliS^^nfc— *DASD4i;iot, — ^iEB-tf- 
^X^A-WgJ&Sn*. -^IBtt*iJ^gB3i: 
05 — *DASD4lt ¥— fjilazy hTa&otW 

[0 0 2 4] -^fijl 5tt. ft^JH 3SiLTI B 
M 3 9 9 0-3 t'CO-^IBtS^SB 6 CSHftS 
tlfclBM E S/9 0 0 0^ct'CO-^yn-fey-9-5S 

ffiztiT^z. — ^n-ty-y-i «. u>£ 

*fcttT 1 /T 3miSlEl^'J >9tS.ZO&tS.< 1 *> 1 
©jfrXMHaBU:^ 1 1 {C±oT-*yD-fey-tJ-5(C 
SBSftTiJ*. -^n-fcy-y-m, *gffr©x>*- 
15 ^7-fX-->7fAga (ESCON) U>£9&£K: 

j; s x-Am&mm&m 6 1 ©tt&i&fa£$s«-r -5 n £ 

feT^S. ^-CO^. Alil7jERP2«. £>^T^tl 

^813lt »&©ES CON U >*&£*©$& ©*M5 
20 jl« , J>^8$^-bT-^tetS$fJWSB6iS«-rs <> 
[0 0 2 5] -•AiZfa-t'yV-lT'nft2tlZ>T7V5— 

>a > • zfni/7&\z&z>Tm&?>-AttiJ3mft&$ift2 
nzt. Aftt)MfttfiEif;\z5zTistzz.iiZvk?/\-v : 

<}3L7Vl$ltLT?-'r*)mT/mwmT (CE/D 
25 E) tftiitlZtlZ. Am7a^^iE#(C^7-r^t, - 
^^n-t^-y- 1 artr'W— t--< >i? • ->x^A -V7h 
■)i7li ^©7:/Uv--V3>{C#&^Affl?Jf£?t)© 
?£tfft. -entCfct), '7^'jy-X3>-^Dy 
7Alt «ID*fcttttt©»a*AU*»^OiE*»7K: 

30 «??r^w^ttcofe^^cosix*.Aai7jiffp(c^fT-e€r 

xy? («T. CE/DE/UC £^3) «*:Vi3Attl73 

Afcb7jERP2«. 
*etfMHW8B3rt>&A¥-ra. *S#Ua-Al:Ht 

40 C0t>:ffl^Affi73ERP2(cai7j$n5 ( , -t©^, Al±l73 

ERP2it -^i3tt©jpss 3 ii-Atz&mwmm 6 

45 -5. 

[0 0 2 6] H2;l3«fctfH3*«M«LTIH9iT*i. BI 
0(Cttx^— Sf^H^^nTH*. ^2C0X5 : -y^ > 
20 111 — ^^D-fcy-y- 1 -mnZtlZT-fVir-is 
3 > • ^n^7A38«— *EfftWW«IB3C5 f -iS'JC«e 
50 mm-tZZ.tZStS. 0 3Tlt -g-cOx-^ 
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H£r#— &DASD 4 £ft. ■?-©?- ^IEStA* 

—A&&MW%.W6\Zz/'r F— -f>^Sft*. Xfy^ 

^<W*^ffl LT <^**> t' 5 *^i*JB'J £ ft* . —*;**©« 

i'Mlr^D A S D 7 ttSa*ft. -Jfc^DtyU- 

D^yASr^LTi^fTSft*. 
[0 0 2 7] -g*W r^S^g^j «ffll:ftoTH*l 
0 9 T?— *C*«»*« 3 tt» z:S*fT 
ti^feB^StbT^S C tt-*^Dty* 1 

ffllgB 3 £:=&E1ftiM?|gB 6 <hCDM«l$SJCioT 

tt. — ^U-^v'X^ASfctt-^lJ-^^X^A^i-rft^ 

ISSa<a{IU>i7 8T56£bTH**l^ — 3fcEBIWfi 
813(1 =^1MMB«6lclU*. »#£it*g-r* 

y^2 1 lTAffl##ift£:LTCE/DE/UC£— & 

ir-i'«^ttOfc»t:XTy^2 1 3T- Jfc:/D-fey 
•!M©MfflW£3l#l*<\ 
[0 0 2 8] B3I1 XtiifJ E R P 2 j^fff 
-y^LT^S. Xt7^2 2 ITAtbAERP 2« 
— 2fcE*tt»Sfi 3 ic-fe >X AtB^ttS-r. t>7Affl 
**fftt, Affi*x5-©BHSEirrs««£iI-r. 

b tebhpisb * fc « - s**©Mkff* t m w© *> © k * 

ftHHAU 8-C»mifi&&.ls1tZ.t.1fi7 ! -*Ki&m 
ICk^TSSnfcS^, Xf-^2 2 3tAa*ER 
P 2 tt. -&Ettftdfl9&B 3 *5 J: n;fcE«*l»8fi 6 

fflT. dO-^E*«W»«6tt. ffiSc©ESCON'J 
>*9*fctt#;*MHia«U>* 1 1 ^LTAiti^JE 
RP 2a>e,W&#U J.-A©«$S£gtt]&*c:£an?# 
*. ■€■©«*. =^»*fP©a«EO«Rtt. -^^o-fe 
ytflTfUtTSnST^U^— >a ^ttfctC. — 
D-feytf 1 6i£J!=*yDt7* 5©P8*T?lt»*ft 
*. 3>V-JH8M^19tt, -eft^ft— ^^D-fe 
ytf l;fe£tf-3fc:7^^»y•»5J^s©««£■*9£D■r 
•&^fc^fr^::KW•Sft. Atb^ERPtt, PCjr©=i>y— ;u 
1 8*3J;^l 9 C:tK}5Zti5l8£iffl2n-r-5. 
[0 0 2 9] — &Etttt!lf9£B 3 &£lt-AfomfflW%i 
B 6 ^© flMfflHBJ tf-Affi a»fEMre *«jE1l»S ifeT L 



^*. -*fl9l 5 T&IB =l^E 

>Ji-A£. x-*H«*» (#Ua-A± 

©^©x-*©ttl&£«SUT*;fc©©ft3l5©x-^- 
x— ^ t-e©RS8^-^©ffi©x-^ t (omMifiWi 
[0 0 3 0] Xf-^2 2 7fH ^fflSRSJtf-^g 

2 j^S^atofc^^^d^^J-r-SxA hjfl«fTtoft*. 
jE*«fT-T*t. Atti^J ERP2B. Xry^2 2 9T 
-fc:/D-fey-!MK:*JfM8*g-r. 3E1tf**7bTV»fcH 

15 ft*. H©a*nfctt. »t*t#'Ja-Ai. -2fcE* 
MBgB 3 ^EBS0WSB6 ©frv$»na»©-t© 

#Ua.-A©!RSE**iEU<fe^pIffitt*ta6^c:ts : . n 

>v— ;n 8**bT*-^i — *K:a»-r 

ft*. £©a*Dtt. *£TA#Wfc#U:x-Att«£5R 
20 TlttbtZ* 3>y-JH9Sfctt*lDASDf-i'- 

■fey h*^b T~ 1 51C'>^ F — f >^^ft*. 
[0 0 3 1] Xfy^2 3 3t, X?- • D^E&x— 

* • -fey h*«JS8f£ft*. £©5g£rte. -*DASD4 

SfeJiffioEBSBrOVif ft*»lc»*ii*ft, -5fcflJ 1 
25 5tO-vH — f>^£ft*. C<DX.7-m'&mWtf&T 

T*t, AlH*ERP2flAf7^2 3 5T. #&#A 

30 x 7 -*^iESft*t, #ujL-Att»tt. *r«B* 

It5ut^Tt5. -£©&. — *»*m«85iSft* 
t, 5^-^*— *DASD 7 ICffjgffl-TSdt^Tir 

*. 

35 [0 0 3 2] =S*t£J6Sr-r*iI"£\ lBS©S*«-JEi: 

T> #l)a- A*CR I T I CAL tgSgiJT *££**-? 

^*. CR I T I CAL#'Ji-A©*§£\ <&*tgf£© 
-fiM©P**^f8±-r*<h. »l5-gSt 

»BH«lr. -^ya-A©Ml5-Wi£* 
40 ft*. CRIT = Y©i^. flSM^fffl-^DASD 

4 0 6tC§#&fc3£f ^©^©-r^T©!**-^ * 

AIC->t H — f >ifX'^U^— f(D-WJa 
-A1C— 9J@g-ii*ft&<^*. d©fc«6. «8T*ft 
45 tf. — *«7^''J4r—>a >©fflB*5.fctf AtB;^-:* 

[0 0 3 3] -^©i^m. *W««i:E«6"r**#«IB-> 
XfA 1 OTli. AUl*ft* <^-\^)V • 3-7>H • "7 
— H (CCW) ) *WT*-^*X H5&Sxy-[Hl*g3B 



- 7 - 



2004 02 06 18:27 



t$IWB3 1 49325§ 



$ n^fStS^- 7. (DriyZTv ZfifiWL \t <b tlX t>« . 

^g'lfilBvX^A 1011 ( 1 ) 
IB^^Se^Ui-AttiRJgSr, (2)^U-*- 

(3) CRITICAL^ U — ASSS'Jft 

&£-m*i\zts.2>m&\3.. -*#'j^-a^©^©&© 

HfrSr^-r^Ci^-C^^. Z\<Dtztb. 'J7;k5"fA 
CD^X ^ - jsmtt IB £ n £ . 
[0034] lEMM^r^ • H — t>tf 

immm&T-* ■ k— r >^«< i hj©^-t?- 

ifcflij <h - ^CfflOPQ^F«<JM« L- T b * 5 »4* £ f&ffi.? 2> tz 
U»l:*ill»ODASD*Ua-i>lCt)fc*ia*H 

-^t2te-y-y->XT-A±T->^ h — r> 

[0 0 3 5] B4I1 -^4 2 1 tjgpgfSiJ^fctt-* 

fflj4 3 i t&-£ts#mM!&mmB>'ZT2*4 o os^l 

TU5. — #<M4 2 1 tt, DFSMS/MVS*Xh- 
7 7 h£x7£Slfrr-2> I BM ES/9 0 0 0/j:i'® 
— 5fc^n-fey-9-4 0 1 £-&tf. — ^^n-fe y it 4 0 1 
H IMSM^DBS7y i jy-i'3»S:i , 07^U 
ir->3 > • yp^7A4 0 2fe«tc;4 0 3 t, — Krr 
— * • A— A* (P DM) 4 0 4££ SlC^tf. — #:/a 
•fey-y-4 0 1 »ctt, J £Z.-e%n£tl2>-t'<X<D770?r 

-> 3 > (402, 403) K*a©»q»*«wr*fc 

g>lc. ^jffi^X^U y^X • i7P->i7 (sysplex cloc 
k) 4 0 7*<|Stt6tX. f^Tro^X^A • ^D-yi7* 
fcttPSWR (B**-**) *^^.yu->i7X • pay? 4 



-*E1IMW»36«4 0 5H *-©-^l2[g$lH9SS4 
0 6'v©2|51©a^-r^^i2 i *-AW^^*i|li;^'f A 

HSf bsisj $ mmz Ksur & © t m v rzmmm \z mm v x 

05 yX^l/yi'X^Oy^4 0 7(Diig GOS 

ttMT&5. PDM4 0 4H >X:7V 
yZT, • Pay? 4 0 7 tC&|£SftfcttSgT0jK$nT 

t^©T. i'X^L'^i'X • i70y^4 0 7{r|^W^-a--5 

io asttttti. -^^o-fe-y-y-4 o 1 at*— ©rm 
S*P (fc£;Ui. W7;i/^^air>>-y-ES/9 o o 
0->X^A) £WT-5*§-&K:H ->X^U^i7X • i'D 
7^4 0 71^^1.. 
[0 0 3 6] -^□•fe-yD-4 0HCll IBM 3 9 

is 90-6 mt&mummmtj. *ett«wstB 

4 0 • ^>r*)VtS.EV>nWl<»?-\ *.)V* 

^bT^^tlT^-S. &-&IEt@cf|i<Jffll$ie4 0 

5lZi$. IBM 3 3 9 ODASDfti'ffllS!© — *£X> 
ASD4 0 6 <tt>lCOXh'J > Wft 

20 tftZtlX^Z,. — #fBtft$fflge4 0 5 t— &DASD 
4 0 6»~J;-pT> — ^IBtft-y-^i/X^A^^^n-g). 
&fBtS«<JffllSe4 0 5 i-*DASD 4 0 611 ISgijW 

25 [0 0 3 7] — 3fc«4 2 1 % P ^ - h JIMtlft 

tiLW\z&mtsnz>-#;m4 3 1 a. -^gh 2 1 
(c, ^z.xmrf-rz-'&'T—? • a-a (sdm) 4 1 

4^#-rS-^7 p n-fe-7l)-4 1 — 

&mt-xmtmKmmz&&\sXhii<. t-t>\z. - 

30 s Jk"t—5> • A— /tir^r- ^ • a-;n**W— h 
<D-r<±\zm-txh&^) . — ^ya-fe y-y-4 1 11; 

z<»?**j\'&iftLxm®.<D-friB&mwmm4 1 
35 g^$nTv^„ Ktt$ijipge4 1 5^«. sswr* . 

DASD4 1 6 £ 1 ■ZHDfflW8imDASD4 1 7 («|gc 
fc^I) #qftK3ftTb>«. iHtSS(IfP^S4 1 5 tDA S 
D4 1 6&£.Zfi4 1 7tCj;oT, -^fEtSD-^v-X^A 

40 [0 0 3 8] --AM4 2 1«. ®{f'J>^4 0 8<£^b 

T~^{iij4 3 i tmm?*. ^vrnfrmzte. -&.-?u 

-fe>>it4 0 lte. fi«C«a«7^-feX*« (VTA 
M) Sfa'J >P4 0 8ftfOifll7'n h3)H:<toT. 

-*7 p D-fe-yit4 i lc^-^twwwwseas-rs. 

45 C©jlff 'J >^4 0 8Ii. HIS (Tl, T30IS) . ftl 

[0 0 3 9] imm^r-? • K— f >y • xX-^A 
4 0 011 — JfcD A S D 4 0 6 'vfOt^TOr-^ffiii 
50 ❖WMiJt^fl^Sft, ~*DASD4 1 6»CiSffl^n-5 
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(-r ©— ^lats-y- ^ ->x j- a \z &rz z> 7— & 

©IC— *#J4 2 1 ©^fotf^g (::&£>«<!:. 

[0 0 4 0] T^jy— >a>4 0 2, 4 0 3H y^— 

tt, — #fBt&3ifflge4 0 5KJ;oT!K*£tt, P DM 
4 0 4C«toTSE*iaSn5. ^tl^n©-^fB1SS!ll9 
S14 0 5tt. #HJB38I»7*-* • F~f >^ • -fe 
y ->3 >©fc»fc:-tn-e*l©l':J — KKRS^P— 
U *DASD4 0 6 COR E ADS**^bT 

PDM4 0 4(CJltiecDl/a— h*H£r£iI0tT£. — & 
fBtgfHPgS4 0 5^e.PDM4 0 KMff 
©feSttt. STARTAffl*Sf£©08tfci:D^]R9;^ 

E4 0 5 £— ^n-feylM 0 1 

— ^coa^g^:icT-5J;5C P DM4 o 4 KJcoTiM 

w^n. mmitznzo pdm4 0 4H ##srea 

Xt~t(DZ.<DmmikfzWrT'tZ<, r^DASD4 16ffl 

[0 0 4 1] x-^«±tt*i«IJtb^*tf,, PDM40 
4^1/3- FMfr£iRSU -g-coun- KE$r£ S DM 

4 1 4tCjiffl-r^f'«. -r^T©-^:f2{ftt}-^->XT-A 
{C*5tiT=l*DASD4 1 6^LTfTt>tl-5— »A 
SD4 0 6©l>-n-KWR I TEv— 'r>7,^m^t 

-5. — *DASD4 0 601/3-HWR I TE~>-^r> 
X©?i#Sigte. iaiBMiV'3-KS:PDM4 0 4^e.S 
DM4 1 4\zm-rz\h\Z&?Tmi&2n2>. SDM4 1 
4tt, W^©l$WIHII«fl-©W=i- h*#*»&LT^ 

5 *K * & te^il iZ fc o T H -5 E O fr* ffiS'J t 5 ft 

[0 0 4 2] 0 5M^@6(t 86^7^5 0 0 
(0 5) -&feit$iJfl|ISBl4 0 5tC«fcoT£f££n 
fcU3-H • -fey h«?86 0 0 (06) t&StS. Si 
efBi^W'^- HcT<i:lCPDM4 0 4tfftf&t2>i?\—)- 

«. ^n j en<Dmfflmme>mfflMiz-#.DASD a i 6 
tijiffl-t?^s<kpjc, *n?n<Dm t ifflmz:tiz2 z\z 

SDM4 1 4t;J:^Tvt-t;l/S!llSn5. 
[0 0 4 3] Z\Z\-?m5 <&#BBLxTiaBJ-rst> §1/3 
— K • -fey N©5fcgRC:}? A^n^f^7y5 0 0 
tt. ^^^^5 OOt. #1/3- K • -fey hCTtlC 
S DM4 1 4\zmmt<tl2>$iB&<D— ^Un- h'-tyh 
M6 0 OtWg^W^fh^fBirraTci*©^-:^ 
5 0 1 Jgfl^'f A • 7.^>y5 0 2te. P DM 



4 0 4a<g£4&SLT<A<5{8f£-fey hCDH^KSr^-r 

0 2H i m<D-frm&$mmm 4 0 5i;mltrea 
d record sETmm&nn-tzmz 

05 Uyi?7> - fUytrA 0 7 \Z1&VT) PDM4 0 4K£ 
otM$tl5. -&DASD4 0 6©»&#-©Atii7J 
mffl6 10 (06) S-^l2tS$!lffll^E4 0 5COR 
E AD RECORD S ET C^iifClSWCDfeCOT^ 
$f£:5"f A • X*>75 0 2H -r^T©fBt&«W 
10 gBT&il©fc©T<&-5., 

[0044] READ RECORD SETZIT^H 
tt* PDM4 0 4\Z£^,xmi!t\2>iP. UT<D&ftCD^ 
-rtlfr<D®-£\Z¥WT*Z2>. 

(1) -&B1ftffi»Sa4 0 5©m«©L#UMtcSo* 
15 <. ■€■©— #iaifif&lffll£B©77 i >i'3 >#J&#- 

(2) »rJS©ll*WroiHfc3S-3< . -^nt-^4 0 1 

(3) l/3-h--t7hi» {Sffl^llgT'i&atfWc 

^memr^^^©^- h • -fey HcBrr-s 
20 mmmn^-rm^ 

(2) ^-fTF^Bi&^fflLT. <gl/-^;l/?£f& 

©$p B wc^c->;*.y-A4 3 iat£©ggei!tiTHfT-r 

S-^SftHI-ra. (3) «. PDM4 0 4*t-^|2 

25 %izmw)*mh-rz>$mmm*>\z^ pdm4 0 4*«i-^ 

T©l/n-K • -fey hSttfcffJWB&Sl/fca^fc^lc 
[0 0 4 5] ^^RS^I/'-yS^S 0 3tt, ^fTU-n 

- k • -fey h (^tt^u-yco^sw^cD^Fr-iraRi 

30 ^KOlr^TT^T©— ^GttftmSK 4 0 5 Kfc> 

fcsun-HcD-fey h) am-rnmmm mft?^A ■ 

7.i?>75 0 2tUZi-\:Wtm0f%fflS 0 7 tC^oT^ 
IW^£tt.5) ^^gij-rSfci)6^PDM4 o 4^m^j-r 

35 —^5 0 3t*!©&Ur]-K • -fe y h Z"t K— *EKtW» . 
^fi4 0 5fflC07yj->— ->3 >WR I TEAdd^CDtS 
(PDM4 0 4l:»LT) mil-?Z>fzSb\Z/\— H 1 ^ 
i7i!i«t5 I DfcS^iT^tb^tl^. -*SS I 
D (ItajfBte^ I D) 5 0 511 Sl/3-K • -fey h 

40 t \Z-'MZ&fflWmm 4 0 5 cO^W-i>:IB{i$i]S?S® 
&Wmizmi-f2>b<DX'&Z>. h-*'Ja 
— A5 0 6«. -7>7.±CD#iS*JS(CjSDT. 
P DM 4 0 4 *fc«S DM4 1 4 (DI^-mfrfCkoTfiJ 
0ST?.n?). 1/3— K^3X9fKHp15 0 7te. -T^TCD 

45 — *Ett«l»81B4 0 5»C^iiCD^5"f A • X^>^ 
*ffi«U. 3KfTWRIOU3-H • -fey hcD^TS^^ 

[0 0 4 6] iSf^-fA -7^>y50 2 43cfc*>*Un- 
K^^0S#Pb15 0 7tt, £— ^IBtg$i|?E|lSE 4 0 5*^6 
50 »fcttft»©SH!l?> H • -fey l-S^-^WT 
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5&6l:PDM4 0 4*«ttffin. m§km<DWi®t) 
— H • -fey b£7;U-7#ttT£fc#£>l^»§ttPDM4 
0 4trfc*^a^T*-5feis6. PDM4 04H ->X^U 
y£X • i7D>^^4 0 7 (C^^nXV^^PDM4 0 
4tzV*W)tt2-&Z>*>&® ! m£W (CPU) ^P-y^MC 
P3SILTt><k^. PDM4 0 4ttl^Zi-HMIlT*#^ 

[0 0 4 7] ^(C06*#figLTiKWr«.i:. 

• -try Hit ?86 0 0 ->*:fB1g$iJ^gS4 0 5 fc«fco 
T£fi£S*U PDM4 0 4fCJ:oTiR*$n^. H$T0 
#ffif8 6 0l~6l0ii uo— KHgr*ifrt>nfc^im 
CO— #DASD4 0 6£"&tmi/P — KCO— #gB^-— 
7h-7HWX601 £^tf. ->U >^#^/^-y h*# 
^ (CCHH) 6 0 2 It #1/3— FS^i:©— #D 
ASD4 0 6±©fiBSr*-r. — ^IBtftS!lPgB©-fey 
v-a > I DT?$5-*S S ID6 0 3I1 — #S S I D 
5 0 5 tPJD ttiH:7^6 0 4te, ^© 
• 1/3-H6 2 0i>m\zM<fr£?fr\zm-t2>W 

mmm&mmtZo »wt6 o 3011 u 

3-H-t7h^ (PDM4 0 4fCfci2t£*lfc-r'<T 
coy*—?) tfffi.%-Mt>nitfr£ofr&^-?fzib\z&l>zi 
-HfCS^S-l-D-rofiJOST-S. -^DASDta* 
AtBAMy6 0 6H &l/3-FKO<^T?T;bn*:« 

SSStt. JEBWii*. 7*- vy h#&*., »»H5y 

^ • 1/3- F • 7*U — . ^4h77^ • ^ • 7* 

P— . *85fe3V>FHfT\ £fc«:£#ii«^fT£^-tr. 
^3ISt6 0 7H flMBfcK*»&ft;fcl'3--F • -fey 

h • x-^ • i/3- k 6 2 0 \zm-?z>wm®:wvi<£>m m 

i'rS'&^SiJ-r^. Af>h-7-f-;PN0 9H ^ 
ro^©l/3-K • ? • -7 4— )VY 6 2 0«S:S:f3 
STT^. — #D A S D 4 0 6 ©#jX*-Jg«i^fT^nfc* 

• T7vr-zs 3 >mm\z. 3Emmm6 1 octBst 

#^CI/3-H-r-^6 2 0(l &1/3-H 
MSfrtW*^7>h/+-/^-^ (CKD) 7J-)1 

ifcl/3- K • -fey h^WPDM4 0 4 »cGi3l$tlfe^ 
<h'3^£^T/ta&KJii##^ 6 0 5 <»:tfct&£n-5. 
[0048] -^DASD4 0 6Tl/3-Hg|i*5f$ 

^nrc.cotim\^m^sDUA 1 4^©i/3- fe 

!31t$iJiSPg©4 0 5^t.itXittL-fc:-r^T©U3-K • -fe 
yh»C^fc-5) «. ^ft^^f A • X*>:/5 0 2. B#Pb1 

fflm#)\s-7'mn 503. >/ fr-^nmppmn 504, 

— ^3i1$9t£uS S S I D 5 0 5 . 1/3- FBHtOttlHIS 0 
7. — ^gffi7 Kl/7 6 0 1 . -*SSID6 0 3, & 



«t^}H7 7^6 0 4£-&tr. 1 ocWrWWUI^P-^ 
ffl©-r^TOU-n-h'dtSDM4 1 4 fif-p&EWMfPS 

140 5 c:tts^ehfc^t*^*^«sij-r-5(D{c^ 
m-tzmmz. ifcraMi»iw-:/#*5 0 3, tip-V 
05 5 0 4. mmmmmm idsos. 

•AS S I D 6 0 3*J:tf«*ff«HWIHI)lc:tlc#-JfcB 
1t$fflgB4 0 5*^ji$n^g?Bt0 1/3- F • -fe-y F 
W^gC^tf. ^fKIBWttft— *DASD4 0 6®U 
n-HM«fi:ra^Jc-^:DASD4 1 6±lcl/3-FIg 

10 m&&w-rz<D\z l &w*tfim\t. y • #u 

a-A5 0 6, CCHH 6 0 2, -*DASDtMA 
ffi^-fye 0 6, ^§ISc6 0 7, -fei7^#^6 0 
8, *^>h6 0 9. JgSr^P B 16 1 0, iJitm^tDU- 
3-F • x-^6 2 0 
15 [0 0 4 9] 07*3J:^08tt. ftlBIVm&^ir-^ 

#CDt£^— y;i/7 0 0 tVX^ • yt~W8 0 0* 

^n^'n^-r. 7;i/ 700 «, p dm 4 0 4 1 

S DM 4 1 4*»iRJlU ffi#£&9®ttftflMR&&tt 
20 U — #fEt£$W^M<E>-fe-;/->3 > I D (SSID# 

-A 7 1 0JfcB-*DASDl^^f>h^-^'J 
25 3-— A 7 1 1 Sfctt-*DASDIf Xr>M:-?7^ 

>^£n£^£iiErr-5. #si^-7;i/7 0 0 £-^1$ 

tC&ggt/Tg&frtf'J^-A • X^X^>h 7 1 2 (CC 
HH*^CCHHST') Z^-rmS. SC^'Ji-AiS 

i3t-n zzwzmm-rzGDiimcimmmmziv- 

[0 0 5 0] V7^-yt-tA8 0 0tt, m&&lf)l> 

35 tf^-f a • x^>y*^tr. vx^ • 

8 0 0(1 S^-tty;i/-y(c^;i/-7 p {kb^:#^<oU'3 
- H5!«r*li»r*. «JBt— y;U7 0 0 • 5? 

t-^80011 ^«iB*-y-*-h-r^>fea6. 

•>XfA4 1 0^t>tt^?^g:LJtC^ : 'X^>h : Tn>^ 

[0051] mwmm£&tfiEi<<m&&$.n2>&?\z 

;P8 0 0©iSl:S*»tl5. Z.CD?-{A • x^>yiWP 

«. ^^.ic-^dasd 4 1 7 cttiiina. asjffiig 
45 i!i«-ffiJSS (l) *5<fctf (2) *^*-. ^ir^-Tfiajco 
cfc P IC-^W^ B Ti^rSfr^S fete -5. 

(1) iS'-f A • 75>>7mffl I $flfP1t^ I ^-fA • X* 

(2) ^-fA • X^>y$flP I SflPti?^ I ^-fA • X* 
50 > 7*191 
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tofrit>bn&'vb* (i) (2) a>t>-m*a»8 
■fizm-r zmmmmy £t%\z. zz#mmMnmm4 1 

[0 0 5 2] s^a^-v* 

mm<Dmmmm<Dmiz-r-<x<D-'Mim.mmmm.4 o 5 

tfcit-S-r^TO^O 1/3- h* • -fey #fl'J4 3 
l-egtfU'&n-Si:. SDM4 14I1 gttECofciWiP 
«$8£fi?f?b. Ua-h*MSr^««3lc-^DASD4 0 

5iffl$tl-5<t5tC, §(tfcfcllDW-F • -fey h 
SrU-n-KMSf • ^P-^tlTZtDASD4 161; 

(7~9&-£m ^ttte-r^TH^GH 3 1«3 
£©y*a-fex«, £TF> S^ttf;i/-^<D^<i: 

^Xftt>tlZ>. (A) ffl4tT^57^Uir-'>3>i 

(B) WLTVi57yj^r— >3 >f *-fA 
£--->3>tt, #iX*.#^l^e.©J^S^7, gBi& 
#ftU„ (C) lroiii*tt£>f (1) jlt^-fA- 
£tt£0l/-yfCA-5a\ (2) ifc«©l/3-H "fey h 

m&i&y )v--?\z\z>. 

[0 0 5 3] i9*#ILTlit5t. I§I01;:«. IB 
t&fcdffllgBS SID1. S S I D 2 . :fc<fctf S S I D 3 

*». cwfiajT«Bj^ic-r^rc*3-p^ffl-r-5) \zm?z> 

1 ^fc«~^{|ij4 3 1 ro^-rntCfcJgfigT^^tt-TTfe 
•5) J&tjfcSftTH-S. B#Fb1Fb1R1T 1 . T2, i5cktf T 3 

tt#Muc**-rat>©tas"ra. ^f^pst i 

94 A • 7*9>zf5 0 2(1 tetS*iJiSP^BS S ID1, 
SSID2. i5<fctf S S I D 3 CO^TSgSntH 
■5. PDM4 0 4H l^fP^F^BgT 1 ~T 3 ^fUJlCfetSSfl 
WSBSSID1, 2. *J:Of33&»6U3— H --ty h 
• 7—9 i&A^-T-S. ^fKWRST lOSSIDl, 2 . 
*J*^3JCB5f 51/3-H • -fey Mi. WfWIBIIH^U— 

7*1 t&£>g i (mrfifflmfjb-zf&^s o 3) c«o 
stens. ^-y^ifft^5 0 4ii ssid 
l. 2, &«fctf 3<D-?-n-eni::o^T7S£*i, ciotl 

SSIDltt 1 1:59. 12:00. fccfctf 1 



2 : 0 1 IC3 0<DSl&r£fr5. SS I D2«l 2 : 00 
*5J:tfl 2 : 0 2 K 2 -p©Migr£J#'5. SSID3ttl 
1:5 8, 1 1:5 9, :fc«fctf 1 2 : 0 2 tC 3 ^OJEfr 
£&^5„ ^r B 1^T2*3J:y:T3©Un-H • -fey Hi 

[0 0 5 4] Cld-C. 3 lTgttSJoTcfWWi 

10 -KMfr*W B 1F4Rl^l'-^##2©U3-h-5Eff«J;0 ' 

i, 2, t5«t^3w-?-n-?n©*^ou-=i-Hjefrwg 

rtMRjeStt*. d©«sjT«. flk/MftHlil 2 : 0 lfcfc 
15 «. m'm?$ti%fl,^fr*:ft&L±<DWffl.K) 1/3- F • -fe ' 

N.+ 1 lO0#'Ja- AC^-r-5 2-r><Dl/ 

n-Hssraraai^bvMBfc, ->xyVy^x • 
- f • -fey M^rWKia^nTjH^tJttsna. 

30 [0 0 5 5] -*Stt«4*PgB 4 0 5 fg^©^F B 1W 
HOIWfcBHStD Wn — F • -fey h'vCjSS^Tl/fi:^ 
ofc^, ^-<0— ^I2«*|JW^B4 0 5^T-TS* 
"C. ft^tt^;i/-:/£^/£T&££teT#&^., -#fe 
BlM*|ga4 0 5^0»ffSS7l/&*ofc«^tt. 

35 **fJ)i*-©fci6lC, ->XT-A©**»Jii : *-A> Ky^ 

'Mmfflwmm4 o 5*«ji«jzj:«fmK*f^*^7bfc» 
40 -r^m^mmz94 a • x w-^nat^s 

$n«>. b^b. ^D^7AI:<J;^TH 94 A -7,9 

>7tmvznTizm&&tf3itii2nz>>b<D* ) $>z>. z\ 
corns. — m^wmmm.4 o 5«. ^-fA-x^>y 

^>^j#tfe^cne<Di/3- Hcoft^Sr^-rc: t*^ 

S:gStr^-ti-&^»af, A • X9 >7$:fttc.te.^V> 
50 — fiJ^'Ja— A*«ra»!bT^^t^5X7— **58±T 
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[0 0 5 6] iioM^i in m-steifjir--?* 

^T-5^}iS:^-rSSn0T3&-5. 01O£#Jil/TI» 
^<D^PirX«. 7T7^1 0 0 OfrZthS. 
0, -*fiiJ4 2 1 *t> ffp^jaRI^-* • K--T 

>^^a:-r^. o i om ^x^i/y^ 

X-i?Py^4 0 7$^^Oyi/ (04) il/TSffl 
l/T, -r^TWZ^'J^r- ->3>Am*filf^(C^-f A • 
X:?>y*#ttW- PDM4 0 4H Xf i/^l 0 
2 0T$-^l5ie©J^S@4 0 5 <h©jSRi^-* ■ + 
h*--^:? • -fey->3 >£PB$£rf •5*<. 107x7^ 

#Ui-A<£>il!3iJ£^ir. Xf-^1 0 3 0T'li &7 
7U^-->3>WR I TEAffl**^ (@6£#H8) r 
tlc-i>:IBlg$<JI?i^e4 0 5l:J;oTI/3-F • -fey h 

[0 0 5 7] Xf-y^l 0 40li fltr^coSD. 
V3 > • >yfe— V&^tSZfuyJh. I%J£<D?'15.> 

PDM4 0 4A', fitffll/fcl/3-r 1 • -fey h«*86 0 0 

7srv'f\ 0 5 0TPDM4 0 4#p3-K'tyKD 
^BtO*M^-r«t, PDM4 0 4H &U-3— F--tr 
y • 1/3— K • 

1/3- Kte. &3ig&'\yy5 0 Oi. l/3-K-iryh 

«^6oo^tr) ^^-r^fefewggsge^yys o 

0 (0 5£#Bg) £©-;?* — ^-Jl/- 1/3- H 

\Z\t, 1 '(*fctt-*«4 2 1) Tfi^tt^ 

[0 0 5 8] Xf7yi 0 6 0T*lt PDM4 0 4A^i 
ft'J>^4 0 8^LT 

£n-5«-&«. fpic^-^ • a-/n* • ->x^Art-e) s 

DM4 14l:MLfeyt-W- I/-3- FSrStflT 
-5. SDM414H Xf-yyiOyOTttlT-yjl/ 
7 0 0S{EfflU f-^ • ->t K — Otf • -fey->3 > 

E4 0 5^i»C. §W&oifcL/3-b*HgT£y';i/-y*# 
^8iJ:fe«fctfJfiJjs##»JfcJK*TS. Xry^l 0 8 0T 
SDM4 14I1 v-V-: • U3- KSr^SEU 
WIWIHiOl'— 7£T£ (C-r-^T© 1/3- H«*££ WRo 
fc^t'^ri^fUSiJ-TS. -»-^-;i/- Un— H*qF5E* 
Xt-^1 0 8 5I:J;oT. SDM4 14H 
P DM 4 0 4 fc&S&l/n— H • -fey h*SM«-rs«k 
pfflfcrr*. PDM4 0 4^IEL<Bjiff?r#^t,^-& 

;i/ • 1/3— K*t^^J4»^tt. S DM 4 1 4\Z&Z>m-& 
te.if)l—-7<DMf$L&'£t37> : r y-7l 0 9 OAWr^n 
■5. 

[0059] 0i i s^RB-rat. ffisicte. m-s&tf 



Jl—Zf&&fi£T2>fzSb<D7>'ry7l 0 9 0 (010) £ 
S-fX^y^l 10 0-1 16 Od^^tlTl/i-S. 
tt^JI/- X^y?*l 1 O OA^M^J*'. 
d©Xxy:7"eWU SV7 h^x7S^14i';i/-y'* t - 
05 *DASD417 (0 4 ) Jb<D S DM 4 1 4 — 

• uif ("hardened") KS^&^n-S. Xt-v^I 1 1 

o i^raF4i®^;i/- zf&%.±fr a o fr*mm? * 

1 O D U 3 —F --fey h - Ay 7 

10 r*JI*l/fc*\ 1/3— H • "fey h • rty77i»3i:;o 
«k 3 & 1/ 3 - K3BW *«*mt £ ^ 5 «glg£ P D 
M4 0 4**5 Sitae S?\ L^fex— ^ 
(£fctt?UI') *JtO-r^TOKaO 1/3- H • -try h 

• M777#SDM4 1 4tC«toTSttlietlT^tt 

is ti«fce>fr<^. ^F^r B isiy';i/-7**^^7i^tt. x 

fy7*l 1 10(1 ifcg&^-^Sttaetl&^T. 
— ^!2teSdffll^4 0 5 1/3- F • "fey hOSOTl 

20 unsays. ■&±tmmmm>f)\>-7 x 

f77"l 120H »— «D*^tt^;p— 

• l/3-K^tfJgiJ-r^.. (*fctt3!ff) 
tt^lr-7"--7t-«-l'3-h , i(i Sfc^V^f^ 
^< A • X^>7*5 0 2 t, mV&tt5"( A • X? >7 

25 5 0 2£^Ot^T©l/3-F©gt>^H!^l$PiiJ6 1 

oi^tri^-F-e&s. 

[0 0 6 0] X^y>*l 13 0«, mr&^ifJl—^ 
'V^r—T)V- l/3-h*k-^$tl^l/3- FSr&fil/ 
T, t*<OU3-Kat-&£Kg«lc-£is6&U3-KA>£¥ij 

30 S'J-T-5 (-SB0Dl/3-r ; «^5&^n, ^©fi^ttyMU- 

)\,—-7- *?*r—)-)V - l/3-H©S^Wl/3-K«, S 
-^tB|ft$iltai^@4 0 5 ^£Kg*H!iP3fB]tf>5*i©§ 
/h3E*r«HW (S/1nB#F^) iz LT*US'J$n-5 CpSD. & 
35 -*l3tft$fJffll^M4 0 5(Dftg©Mff^lt«{$n. dtl 
e©'5^cDgfc^^t>cDfctt^fT^tty';P-y* • v 
•V-^-Jl/ • 1/3- K (3^-5) . 

[0 0 6 1] ^fTS^tty';i/-7 p • i?*-j-JU- 1/3- 
KJC?SoTV^-5)Cine.<^l/3-r ; Sff«. 7f77*l 1 

40 4 o t. Mif^F B i 6 i o iiif)v--r\^m^mn 5 0 4 k 

iSCTBl^lt^n-S. l/3-HH«T$J#fe^^-^8e 
te«iJP^E4 0 5tt. BE^tt^Iz-yKM-^bJEt^. X 
f77"l 15 Otli. 31ffS^tt^l/-y©^^T^^ 
1/3- H^Sf (S/hB§r B 1«};0iH/iMiT^<&}*Ofc<0) 

^ISffS^ 5 0 4 «. ^777T^O, ^©jgf^ 
^FplRgom^-r^TcD^aO 1/3- H • -try h&Wlfr 

te, Sft77 h9i7i6tt^-7*rt©Itffll/3- 
50 K^it^Xr7 7"l 1 2 05. 1/3- KUnkQttffl 
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5 0 7feJ;^3EgTWF^6 1 0 tfftffifflLT, -&fB<S 
$WS©4 0 5K*5tt£7?' , 'J'r->'3>WR I TEA 

[0 0 6 2) ^f?^l 16 011 5S£itt»aiB<0fWi& 
©T-e#^6DS^*-HSr^— -kD A S D 4 1 6 \zmm £ 

n-s, mm?—* ■ s^-v h — r>^- :/o-fex©A*.y£ 

X>H«El/TM*. -*DASD4 1 6 fcJCKrt** 

^D-fexicAoT^fcB^ttyju-y^^sio^e.fi 

1 6CDAUi^^fTt)tlfc?J\ t*©Affl^*ifT^n^>6^ 
t*©AIU**^a**^«c«i:^ii@l;ti:TtC, iSfigv' 
V H — f >^ff5ut)!i^5 I 
CO 0 6 3] X^AfcBftg&fr 
Xf7^116 0 CDfi^&fitJifcgiStte, —AM 4 3 1 ** 
— &<9J4 2 1 A^e>^nS:t e>^t^5(C PDM4 1 4 
CioTl/3-K«DASD4 1 6fC^«t<*^ 

DAS D 4 1 6^©ffii5:(7)Atil*^^|5|B#imfT-rS 
Z\HZ&-?Tmj$.t<tl2>. ~*DASD4 1 6 £— M\Z 

-*«j4 3 i«-#«uj4 

• 3V>h* • <7-F (CCW) mm&ftVTM-<D-%i 
m&ft.TCDm-£&tf)ls--7z:t\ZUZi-\i$:m%:&tst> 

-#®j4 3 i-?\$i<t>\z&^%}mt>m£>nz>. 

ASD4 1 6CD^-^ • h5-y^^<DAai^fP^— * 

#y 3--AT-<?>fttiim\zm&2tiT^z>m9. ^-oxa 

[0 0 6 4] tgol^tti/jK^fflor^AffiAS^ 

&\mtimft<Drt5>->\z&-3^Tftt>n, -mt-A 
das d 4 1 e,<n®m¥fmzm-3^xfit>ti.2>. mmit 

tt, _*DASD4 1 6^^>K/+-/r-^ (C 
KD) i)\ h/*-/^— * (ECKD) 

*\ H^^o-y^^ (FBA) fr&t'KjSCT, 

IC 1 ^(D-^DAS D 4 0 6 (C*f LTfTfc>n-5}£gc©W 
R ITEAWA (m) H l^ffl^DASD4 1 6© 
# U a-AC**?"**-© STAR T Affi**f^lC»J« 
t*iit«n?*4. Jio«t5Kz:*B*WW«ll4 l 5 

ic^-r-5STARTAm^<D[Hj^^m : i \zmm{t-?z> 
t, -ADASD4 i 6itmn^t<b-fiz^^ -etuc 

[0 0 6 5] lE^^CjaBI^-^ • ->■*• K — O^ii^tl 
ic«ts-^:AttS^<oSjS{b©ja^«. — Stfe<z>3s>-53 

tf-^miBlC^fflTr^-Scfc^lC, Z*DASD4 16l; 
»LTHI3lCfT3»ft©Affla«fe©^m**T«£T 



m&?>-zftfrT\zft®2n2>j&n&&2> 

K{ fix- ^ ^-xffi ©*tS coHSrftii *-^*B5t lent) 

^tn^iH Z^DAS D 4 1 6 <Z>3 

[0 0 6 6] ^CDM«T*BSC*i«IBSn-5*T, fcgfcbfc 
r*DASD4 1 603t:-a7y i jy->3 ><D«IB 
10 K[£fflT£&<&5. &HfcL£:H«rH SDM4 14I: 
<koTPDM4 0 4A^Iff3t:-^t2.CiTi 

iE-e£-5>tt-f-e&-5„ ^-co^fc-^-^ • ntf-tt^F 

t^CSO. t<Dtc$>, PDM4 0 4*t^fTSffT-^ 
U -etl«Ha<DflS<0-r^Trojgtf^PDM4 0 4{C«to 

m<Dmu\z^-rz>mmt. +tttmmw.m&m<Dtzsb\z 
a*x e. n& tr » « ffi ib •> ^ > h . 

[0 0 6 7] 3»*W&z:*flH4 3 1 OAffl*iIftl4, 
20 n— K • -fey h£8fclEU E CKDJSSt'®~^DA 

sd4 i 6 <DWfe<Djjjs;<DMmizm-3\,*Tm&kzffim? 

mtsx.v—hm^.vtzm^\z^^)v-^^mm-n> 
n\z. ccwmmzn^fiT-zz^oiz, 

25 Wm^nifyA • P-h* (I PL) ffllBCD^lr, x- 

fc, AtH*x5-^e.©^IBS:¥M^t;-r-l> ! b©T*-5«, 
[0 0 6 8] @12>1 ECKDj^fCt'CTOWR 
I TEAm^©M^i+lC^t--5CCWSm^«^-r-5 
30 fcJ&O^SE^tt^-^fclB (FCGR) £>£jl!l£S 
*5UT^-rfe©T, JL^TteCCHHRl/ri — Kfl^Sta* 

. il2ll lOOlM^P-^lrtTDA 
SD h5-y^tC^UTfT^n-5WR I TEAm^J^O 

3. 01 2<DFCGRMH"J (01 4*5J:^01 5 KGffi 

T^±«IBS:fT5fc*»C^-^ga@ (~^DASD4 1 

6coAtti*#ii^ccw^) ^©a-r-s^tr^pfe 

40 0 1 2 iCTKf FCGR&IiJte. frU^^WR I 

t e xttixwifttfmijaznztimzmmztiz^ztiz z. 

£\ZUZ>. Z.tl>b<DMWnt, ZM4 3 
7SfcliV7h l >i7TrHIt5Ci)!i«Tf5. FCG 
R^IU«. Pl-DASD h5 y^»*frlZ*fr^)READ 
45 Un-K • -fe-y h<&. — &DASD4 0 6CDWR I TE 
AtB^^-f^ ^51^:. *3J;^^>h • 7^-;PH 

[0 0 6 9] 012 \Z7jk-? J; p 

so ^-jffp^^-a-ricDASD h-7y^di#^ii$n-5 
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l/3-H5^®WRITE UPDATE 
1/3- H 1 ^©FORMAT WRITE 

l/3-Kltl/3-H5 fiRUD AS D f-7 
v*C#«EU 1/3- K 1 #1/3 — H 5 ©MlCS^tl 
-5. 1/n-H 5 fiU P D AT E WRITE CCWtC 
.koTSff^nS^. FORMAT WRITEAHi* 
CCWfl h7y^©St)$iiUTU3-F 1 £S$r 
-fZtzlt). l/3-K5«H>JB££tt-5. d©a^S:S^ff 
l/atjntfiS:5ftt>l*. 1/3- H 5<25fcgfiK:iEB-r-5 
LOCATERECORD C C W#&ttfli#>5}W > h 
ZfttcteKtlZ (l/3-H5^SU<S5) 

#ffiiJ4 2 lxTx\zW&frmft&JE1%\zfrt}tiT^%<D 

; r—!?(Dm<£®.£&±&*mmirz>\z\*. -#da 
sd4 1 6±.<Dm^if)i—^±w^-ox%mmx^ 

[0 0 7 0] 01 6©Xx>;/7l 4 1 0-1 47 0(1 
01 KD^y^l 1 6 OCi'pttSn. 01 2 KJg 

%<DX$>&. Xry^l 4 1 0TS DM4 1 4H gtfr 

t-&tt^*-y©&iua- K£ 2 -ZKOXt-IV \z#m 

fatt<DAW?J#^£"&^ ^-©*^3*U«, B-O^j 
^•rfUlC-g-Sn-5U3-HOp^, [^i;cCHH[B)ttW 
l/3-K©AtH:*Jf5Kf£"£if (-?tit)l=>. ^UDASD 

[0071] sfrft^tt^;!/— :/©i/3— Kcar-rfy 

Xf7^1 4 2 0m h 7 v*±©5*— *E 
B€tt9JU h5-y^/l/3-K©7HL/Xjg56£fT3 
fc«e>(C. T^jy— >a >©WR I TEAtb7J*5.fctf S 
DM4 1 4©WR I TEAffl*^DASD4 1 6® 
^SC, fct^ll ECKD^WFCGR^IO (012 
£#!!) K:jg-&£-ti--5„ SDM4 14'*- Xfy^H 
3 0T. ^WJi- AiZttTZ— *DASDOTR I 
TEAtB^^*¥-Attl^CCWamt^;i/-^tt 
T^. 4 4 011 SlfS<D-^:DASD4 1 6 

'Dm&frmco&mm&t&fevi'^-v • (ck 

D7^f-;PH) KJSUT. ^-tl^tlcO-^DASD4 1 
6©^^ K • x-fXi? • 7-fe>^U (HDA) 

[0 0 7 2] XT'^l 4 5 0TI1 &tt0S&»»fl£ 
CioT, M©#&^f££fcteDASD&ig3lg: (d 

dtis^nsi/n- FT-©#s>j&<t*) sansarc-r-s^ 

f5^*W»IT*fc«>CHl 2<Z>FCGRgy}lJ£<£fflb 

i7ritci^t*o. &&©ssi-©*x3-u#maE-r-i>) 

&WlJ$.~? : bZ.t\£><Di/'3 — KlCOt^TR EAD SET 



BUFFERS 1 i2^)tt!i1"5. READ SET 
BUFFERS 1 i:2\tm&-?Z>U®.Ql'3—} t • "fe 

yh^snxn*. FCGR^sijicse^i; x^-a* 

fS£L;*cJ§£lC, -&<gij4 2 l#£l/3-FHfr£¥?g 
05 §H-Ete>&<TtK SDM4 1 4ttS-&14^-^#: 
£S«&^T#-5«k5K:ft.5. SDM4 1 4^Sfffi-& 
££Ml/-7 p £-;fcDASD4 1 6 Kjgffl LfcgL Xf'> 
^14 6 0TI1 ttS^-zOl/ (0 7) • yt 

—f)V (0 8) SrMfrTa. 
10 [0 0 7 3] 7777*1 4 7 011 ^©S^ttW-^ 
(5ifir^tt40l'-:/»CfcSt><D) £3S«LT, MS* 
Xf-;7"1 4 1 0fcM-r<DT. iSBInt;- • yn±7>\Z 
UT;U^"f AT^ff^tlSo —^{914 2 l*^-^fiij4 

3 i^<DmmtimTvrzm^. mm^x- • ^D-tsxte 

15 f?lfc-r-5. ^©ilffiH #'J a— A2-WPDM4 0 4 IC 

terns (Vim&&§iLrz®'&) . mm#)tzmm&±tfn 
frtifzme;. s^«-^:fflij4 3 ix¥f%.<D3mg&m& 
nt>ntcm-e:izmT-r2>z.ttf&z>. -#<b<J4 3 i-e>> 
20 \-+)v®Mznrzms&?)v--7\z. ^m^m^mz 

r*DASD4 1 6tCjgfflf-5Ct^-C^-5. — &ffl!l4 
2l!l«bitf-^«)5^, SDM4 1 4(C«fcoT?£ 

[0074] »»■*■* t. ^n^xmmm:mmmm 

*«36»6«nfctt«lc*S-jJcffltt. 1/3- HH«fS-> 
30 -V H — f >^IT, — 5fc«Ojft*ttlB*fr5. C«5#H 

iW»SB**ai«sti. en?no- £GttM8ii£BDA 

SD#j&*Affl7J*8ffr&ti/X:/l/y:5'X • 9U*jtf\ZM 
ILT^S. ^SccD-#fBttgBttc:c9®&^AtB?J}8 
40 fe£SOTkt>. *ftfcfci;Tl/3— KRWS-tCKtttt 
T*. -Jfcf 1 -* • A-A*H &I/3-HH«r2TtC« 
*©-*E««WSSiB^6 U3- H • t7 h«ffi*iR« 
U 0f3£<D^;P— 7*<Dl/3— h* • -fey htiJSfilCffigJg&'V 

45 1/3— H • t7 hffif«^iBESBl/3-H • -trv h^J^ 
fft*n©U3- K • -fe-y -*^B 
->'J V^t'Ny (CCHH) . U- 

3-H^ff«@^#^-. fi?ii*-Am*5"f 7. ^-§1^:. 
-fe^^#^. *3<t^l/3-HM»rB$r B 1*^0 0 ^sHSB'v 
50 y^tt, i^x-^fi. JS^^-f A • X^>y. ^Fp-JPo 1 ]^ 
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fiUW-^yD-fe-vtl-tt-^X-^ • A— /1**TU CCD 
• A-A*i-^fiiJ*^iBI5^Ua-H • -fe 

W&StfitilSSn, n&EttMflH&IBKttHi-F -K 
gf©ti e-£*giWTS£#K1gf&©i:&Eltg®a<a& 

ie^Un^- F • -fe-y h&5c-£t£h<D-V&2>fraofr£m 
SL, -^©BBE^ni-F • -fe-y F^S&^ttyMU- 
:/£#j*U l^-FS£r#*ggc©-:*Eiggl 

[0 0 7 5] #tC*^B^^ig0iJlCl5abT*^^$:0 

SttttofcBESaEl'ri-F - -fe-y M:I^^T-^r 
• &-A\Z&iTWf$.2ntcb<Dt\,Tm.WVT& 
S&^-l/a- F • -fey F (cSt?*UT— &fl'JT&£- 

UT**«S5>Btt&^. itt?L\i£. CKDl/rJ-h'&@^ 
■/□-y^yjit (FBA) :/©l^:3 — H^iftw^tft-T 
SUtfcnJtlT?**. EtftgBt*. DASDSi 

[0 0 7 6] 

DASD^-^^-^fflijic->^ f — r>:7*-f *£:<&©& 

[0 0 7 7] StfetbT. **WO««fcMUT«T 

©foBSflflSf*. 

[0 0 7 8] (1) — ^c^u-tr-y-y-T-sifT^na It?* 

fctta«©77'Uir-i'3 >tC«t-pT^$nfcx-^ 
JEW*— *B«*^5'X5 l AKJ:9TaitW6*i. — * 

m&v7isX7 L &\$Amtim&frWimz&z>x&7 : —? 
amm&wizn. —#.7n±y*)-iimcMmz$>zfr— 

•Azfn±:yVfr$Mtitz&m\z$>Z>fr\zfrfrt)t>-?. - 
■5KjHff»^tt©**0rt5Tr7 s -^M«fs->+' f — r > 

*»BE-r**ffi»C*t»T. mJE?5*£#. (a) — 

X^>7JWj-5Xr7yi:. (b) S-^-y-JgWrCTt 
tc— 3fcgatSt»- y->y;y i A^6©ii^AaS^^f^l'ti- F 
• -fe-y hfflffi *X^-y 7 <»:. (c)x-^M»f 

tfn-enoi/3- f • -fe-y M»8w*6eeE^un- 

F ■ -fe-y F££fi£L. COiEESSUn— K • -fey h 



-&->A^AfcntK:<fc*®&*AHi;&SW©lllJ?£ 
<fc. (d) eBEJBUn- F • -fey hSIBUH^-^K 

STf * A T--y :/<»:. (e) ft<b¥V>Hff4"f A • A*> 

^**rr*S5eeu3-H • -fe-y b<omm#)i'-7ii 
(2) #MH^-^©M»i^n*iwj-r*fc*o*^ 

A • X^>7"f'St?*^T, -*fEtt^7'y7fAt 
©-fe>yv-3>£M&U £MW^-:/©»#;ft***r 
15 S*MP*-f A • X^>^tC±-pT^$tl^.Ct35t. Ay" 
•y^ (b) fcS&lc&SjnsntSWRi:'*-*. ±E 
(1) tcE«©7jffi. 

o) ftwmw-ysEjfi-rsaaa^y^siajn-r 
^z.t.ifiT.T-v? (d) »c&an*it*i*«fr*» 

20 JtE (1) fcE*©#ft. 

(4) iBEJfiU-n-F • "fe-y F *>£.&* IS RI^U-:/ 
£-#<BiJKi2Hrr*X^-y:7" (f) SrSe-lC^^i^ 
ftWLt?Z>. ±E (3) lcE«£©7jfe. 

(5) £»*BloJfc#liBEj*l>':J-F • -fe-y Fa<fS£:fc 
25 ^©Ti&S^i* 5 rfr>£— ^ffl'JT^-r-SX^-yy (g) 

££e>fc-£frc:<»:£#m£T*. ±E (4) ice®©tj 
m. 

(6) SBEiSHl-F • -fe-y haqF^T&S 
fliWiW^LfeJB^rlc. Af&x-*H£r£W&<rr*<J:5 

30 =i3fc«3&»-3fc«lcS*T-B^t*«. Xfy^ (g) 

5C*th4CiS1$li1-4, ±E (5) 1cE«©7j 
8c. 

(7 ) &mfflrm?)\/-7&^±tz'b<DT'&z>friiofr 

%-AM-cm7£.T2>7,T>y7 (h) £ £ <=> Kr*tf C <fc £ 
35 »ittS, ±E (6) tcE«©7jfe 

( 8 ) MHI^-y*»T^-C** <h— &<ftJj&**iJ5g Lfc 

x^i/n-F --fe-y h*mmm?z>£ 

*tl«>C:i:<£#®<i:-ra, ±E (7) 1cE«©7jS. 

40 o) tt^ttiOP-^jHfftJttsnfc.fcSK. *f^-r 

a-^ffliJ©#iX*.Am^Sf^©)lll? : (Cf&i;T. -^ffliJT- 
g »t« o fc f- 9 3E«r ^ - ^Ett-y- ^ > X t- A ICS # 
tTXT-yy' (i) Zt! Z\Z&tSZ.ii 2>, ±E 

(8) CEROjfc 

45 (io) ^m.\E(Drztf>{zmm^-9 .• v-v f — r >^ 

$-frt> ->X^AtC^ol/^T, C ©->;*? Ate. —'^—9 
■ A-A't, FMff^^BKt-ajyj^— ->3 > 

t$:*ffra— ^yD-fey+l-S:Wra-^ffliJ$-&^. — 

^□t -y-tj-te. — ^7 r D-feytJ-^e>-^Etg-y-y>'X 

50 7-A(C{±i$tl€.|S?iX*-AhB^^f^lC^UT^ti-FMfr 
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(a) -^Ets-tf-^x-^A©^!*^ 

(b) — *IEtftity->X7 i Art©^iBtSS@«i:0-fe^x 

g (c) — #Ktg-t>-:/->7.T- 

ArtW&IBtegE^e»U3-K • -fey h«®*iR*t-^ 
X^y^i, (d) • t-y hi:ftl^©l/a 

— h • -ty hmmz—x.^-? • 

y7t. (e) --fey hcDfiK'Ny 

w-. ^ntcg^K eeiHMua-K • -fey h^^-rs 
x^y^t, (f) w&^mmyz^-z. mmrnm 

yi«=aMrr*xyyyfc, (g) she^u^-h • 

- HHiBr^-^EfStJ-y^T-AC^^ h* — f >7?Z> 

(id • -ty bammmmz-A^n-tyD- 
\zmm2nzz\ti$:¥fmh-?z>, ±e (io> ce«© 
urn. 

(12) X^y:/ (g) *t-^ffliJTfT^n^^<t^^® 

i-r-s. ±e do) fcE*©2Fft. 
(i 3) gw&orc&eeteait/n-F: • -ty 

T'& -5^ £ 5 - ^cfflll-C^J^-r -5 X y 7ifi. X^ y 

7 (f) KS&K:*sns;i£*i$«£-rs. ±e (i 
o) icie«©*te. 

(1 4) SttlK-pfceefEjEUn-F • -fey M«FS£± 
(f) t3$eiC^Stl^Cli:$^®i:-r^. ±12 (1 

3) ce*©***. 

(1 5) ^r B i !rp1Ri^;i'-7 p ^±-t:$.^^i:5*^- 
2;mT'Wj£-?Z>7.7-y7 (i) £2 "-.K^tf £<h£i8® 

t-rs, ±e do) \zmmv>j5m, 

(16) ^r B l|il^;U-7 p ^^T$.^i:=^fii|^flJ 
SLfc^^tc, *«U3-H • -fey h£iSi£frr-5«};? 
-JfcfflICK*T*^t*«. Xf7^ (i) tC^^fC-^* 
tlSrt^S&tir*, ±E (15) fcfi«©;&8s. 

(17) Xf7^(c)i)i, l^n-H • -fey hifffilcfc 

o) \ztmv>Jsm. 

(18) ^f77 r (c)^ U=J- H • -fey MSSSKii 
I^T. fey->3 >F*g»C-^l2t6^ElctS^$nfe&U3 



•5, ±12 (17) KE®©>&8:. 
(1 9) Xy^y7 (e) *t. gUSS'sy yttJUT. -fc 

7>-3>ffioiiiiiB^-ywt. t^T#isns& 

if -5. ±12 (10) CE«t©2r&. 

(20) l^^fc^scw^yj^— >3>s-^ff-rs 

— &:/n -fey U ^Olo^fctt^ScDT^Uy 
-->3>a*W:3-FMigT££l5£U -^yn-fey-tf-**-?- 
10 n(cS-^<eSI2^U3-h' --fey h££fi£U iEE 
ifiUa — K • -fey htf-^X^AKlStSn, -*->X 

• fey htcS^ViTJH^»-&ttff>feSBl*-CUa-HM 
m&i"r H— f >yU. -^D-fey-tW-^Et&l)-:/ 
15 ->X5=-At::*jiS$*U — ;fcE^i-!}-:/->X^A#^r]-F 
Hi8T£gtt-Ja^^^ ^£K<&Uri-KK$r£l&ifi<rf<5;t 

«s^sfeje>icTyj^->'3 ><t— ^ts-y-^^x?- 

20 Dyi7,h, ^Un-HSffcTtfcUn-K • -fey 

^ffi#t-r^<i:'5-^:f21S-y-^>'X7-AfC^L. *!&© 

HHff -^ntc^-r^n-en© un— f • 
-fey n«S5i^r B i^is^-y(c^;u-^^L. ^-n 

K&ISg&'N y A L . WIIIIIBH^- 7& V a- . 
25 F • -fey h^eBt2i^-r-5-*^-^ • A-A'^©<h£ 

#tr— #->x^a. 

(2 1) -*Ett^i'XfA*». te^Alii^ifPS: 
i±JT«S:©-^f2tft^^Bi:. ^®:cD-^t21t-9-y-> 

x t- a izmi&z nrzm%.<D~$:mffi.mm im^t* 

30 l&mt-rz. ±12 (2 0) Kf2i£c7)-:£->XT-A. 

(2 2) ^»(D-^f2tt^B^IlSTi'feXf2it^@-e 
*^d,i:$i{#j|S[fr-5. ±12 (2 1) KEftW-ifcvX 
^A„ 

(2 3) -^-^ • A-yt*R39t. &^pais^;p- 
35 ytcK#-r-5«SW-^f2tt*iJP^®©'5^©S— ^12 
t&SflfP^gfflO^n-^no^^-AHJ*^ \z l/n 
-h* • -fey h1ff^£iRAf •5£<h£#gfc<h-r£. ±12 
(2 2) »C|2«J«— */XfA. 
(2 4) -^ynfey-y-K&UT. &#ii*.Aai^^ 
40 tCv-X^U-y^X • ^□y^tcPT&^'f A • X^>7" 

atttttsn. ssia.^-Atti^js^d^ «^©-^i2it$fl 

5fcE*(H«ISIBA». ^-f A • X^>^«J#L. Ztfo? 
2>mWL0 1/3- K • -fey htCAtlT-ew^-f A • X*> 
45 7&-V&-9 • A-A#RlCii-rc:t*1#«tr*. 
±E (2 3) »;E«£W— ^->Xt-A. 
(2 5) &l/3-H-t7«i^. ffii!c©-^:Effi^ 
1 OO— ^E1SSB±t-*3lt-5>«JS-r-&^rj 
-H3e«r©«iafl9iSilB*»»jr*c:i:*»ai:-r*. ± 
50 E (2 4) l:iet?)-*yXfA. 
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(2 6) S^n-F • ±y hflMB**. j»jKt5U3-H 
Mfr©— ^U^S^r-A I D. -*»i7h'U^, ->U 

5, ±E (2 4) KEfi©— *-/^rA. 

(27) • h.—nm9t&> \-^<omrnm*f 

)v- zf\z H-nr -5 -r ©-^BtefrJ® mm izt> rz % & 

5, ±E (2 4) fcEfic©— ^->XfA. 
(2 8) ^rn-FHSr^v^-^JMagU -*->7f 
A*±tf=*'>XfA±Oftl/3- FS$r©Et6*i9r£ 

-^Heffrfcf-S Hi ±E (2 7) KB 

(2 9) —At -9 • A— /t^S**. -^X^AKtt 

«t— ^*2i«-raiit6**fr*. ±e (2 7) 
ke*s©— ^a^a. 

(3 0) -jfcffltr:j*cflJ*-&*. =:#c«a»*fttFttlB©fc 
6e>l'-*ffliJcDU:3-FM£r£ , J7;i'*-f AT->t F— * 

9Uy9iz. 1^3— HSEWS'^JSE-rST^U^— ->a > 

^>7 r 3jt#»tsn, -Af—9 • jx—rufi, m&m<ou 

3-FE«***U tt*©-jfcE1HM»g«©5 5© 

^ncioTa«*ftfe#U3- h • -fey ht»$8£ 

«(5t4l/3-HIi^i^M, *U3-F • -fey 

3 - H • 1 7 K*t*t4ftftl:a**b*n. SEE 
»U3-H-t? hAt=AMlc2tAdn. IEIE1U3 
-F • -fcy — Jfc«M*»60iiln©afBA««t<Tt))H 

— 9 • F — T >y • ->7.^A. 
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(54) Disk subsystems and their integrated system 



(57) An asynchronous remote copy system is pro- 
vided which can ensure the data renewal order and data 
integrity of the disk subsystems and are easy to be 
incorporated and free from degradation of the process 
performance of host computers (1 f 11). To this end, in 
the remote copy system for data mirroring, a main 
center (12) has one gateway subsystem (5) and a 
remote center (13) has one gateway subsystem (7), and 
disk subsystems{3, 9) in each center to be remotely 
copied are connected to the corresponding gateway 
subsystem. Data is mirrored through synchronous type 

FIG.1 



remote copy between a volume of the disk subsystem of 
each center to be remotely copied and a desired volume 
of the corresponding gateway subsystem, and the gate- 
way subsystem of the main center sends the renewal 
data to the gateway subsystem of the remote center in 
accordance with the order of renewal of volumes of the 
gate way subsystem of the main center, to make the 
gateway subsystem of the remote center reflect the 
renewal data upon the volumes thereof through asyn- 
chronous type remote copy. 
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Description 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to external 
storage devices for storing data in a computer system 
and to their integrated system, and more particularly to 
remote copy techniques for mirroring data between 
remote external storage devices (disk subsystems) 
without involving an upper hierarchical apparatus or 
host computer, by interconnecting remote external stor- 
age devices and other remote external storage devices. 
The disk subsystem Is herein intended to mean a con- 
trol unit for controlling data transfer to and from an upper 
hierarchical apparatus and a storage device having 
disks for storing data or a storage device having an 
internal buffer. 

[0002] External storage systems incorporating a 
so-called remote copy function have already been In 
practical use, in which data is mirrored and stored in 
disk subsystems of a main center and a remote center. 
[0003] Such prior art has various issues to be 
solved because the remote copy function is realized by 
involving host computers. 

"Synchronous Type and Asynchronous Type" 

[0004] The remote copy function Is mainly classified 
into two types, a synchronous type and an asynchro- 
nous type. 

[0005] The synchronous type executes the follow- 
ing process sequence. When a disk subsystem is 
instructed by a host computer (upper hierarchical appa- 
ratus) of a main center to renew (write) data and if the 
disk subsystem is assigned the remote copy function, a 
renewal process completion notice is issued to the host 
computer of the main center only after the instructed 
data renewal (write) is completed for a corresponding 
disk subsystem in a remote center. A time delay (trans- 
mission time and the like) is generated in accordance 
with a geographical distance between the main center 
and remote center and the performance of a data trans- 
mission line therebetween. If the transmission time of 
the synchronous type is taken into consideration, sev- 
eral tens Km is a practical limit of a distance to a remote 
site. 

[0006] In the synchronous type, the data contents in 
disk subsystems in the main and remote centers are 
always consistent from a macro viewpoint. Therefore, 
even if the function of the main center is lost by acci- 
dents or the like, the data contents immediately before 
the accidents are perfectly retained in the disk subsys- 
tems of the remote center and the process can be 
resumed quickly at the remote center. The term "always 
consistent from the macro viewpoint" means that during 
the execution of the synchronous type function, 
although the data contents may be different in terms of 
a process time ( • sec, msec) of magnetic disk devices 



and electronic circuits, the data contents are always the 
same at the time of data renewal completion. This Is 
because the renewal process at the main center cannot 
be completed unless the renewal data is completely 

5 reflected upon the remote center. Therefore, in some 
cases, particularly if a distance between the main and 
remote centers is long and the data transmission line is 
congested, the access performance to a disk subsys- 
tem in the main center is considerably degraded. 

to [0007] In contrast, the asynchronous type executes 
the following process sequence. When a disk subsys- 
tem is instructed by a host computer of a main center to 
renew (write) data and even if this data is to be remotely 
copied, a renewal process completion notice is issued 

is to the host computer of the main center immediately 
after the data renewal process for the disk subsystem in 
the main center is completed, to thereafter execute the 
data renewal (reflection) of the disk subsystem in the 
remote center, asynchronously with the data renewal in 

20 the main center. Since the data renewal is completed in 
a process time required by the main center, there is no 
transmission delay time or the like to be caused by stor- 
ing the data in the remote center. 
[0008] In the asynchronous type, the data contents 

25 in a disk subsystem of the remote center are not always 
consistent with those in the main center. Therefore, if 
the function of the main center is lost by accidents or the 
like, the data still not reflected upon the remote center is 
lost However, an access performance of a disk subsys- 

30 tern in the main center can be maintained at the level 
when the remote copy function is not executed. 
[0009] In order to back up data so as not to be lost 
by natural disasters such as earthquakes, it is neces- 
sary to set the distance between the main and remote 

35 centers to about 1 00 km to several tens km. Although it 
is possible to use a high speed communication line, for 
example, of a 100 Mbit/sec to 300 Mbitysec class for the 
remote copy function, an expensive line subscription fee 
is incurred upon a customer of the disk subsystem, and 

40 this approach is not economically suitable. 

"Order Integrity" 

[0010] There is another problem different from the 
45 above-described issue of the data transmission time. 
Namely, if the remote center backs up the data of a plu- 
rality of disk subsystems of the main center, there 
occurs an issue (order integrity) that disk subsystems 
are required to be in one-to-one correspondence. In 
so asynchronous remote copy, it is inevitable that reflection 
of renewal data in the remote center is delayed from the 
time when an actual renewal process is executed in the 
main center. However, the order of renewal in the 
remote center is required to be the same as that in the 
55 main center. 

[0011] A database or the like is generally consti- 
tuted of a main body of the database and various log 
and control information directly associated with the 
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main body. When data is renewed, not only the data- 
base main body but also the log and control information 
is renewed to maintain the system integrity. Therefore, if 
the renewal order is not kept, the integrity of information 
regarding the renewal order is also lost, and at the worst 5 
the whole of the database may be destructed. 

"Involvement of Host Computer" 

[0012] In the asynchronous remote copy under 
general environments where the main and remote cent- 
ers have a plurality of disk subsystems, when the host 
computer instructs the disk subsystem to renew data, it 
is common that the host computer adds renewal order 
information such as a time stamp to the data to make 
the corresponding disk subsystem in the remote center 
execute a renewal data reflection process in accord- 
ance with the added information. 
[0013] According to the remote copy function dis- 
closed, for example, in the publication of JP-A-6-290125 
(U.S. Patent No. 5,446,871), generation and supply of 
renewal order information and a renewal data reflection 
process based upon this information are realized 
through the cooperation between the operating system 
of a host computer in a main center and its disk subsys- 
tems and the operating system of a host computer in a 
remote center and its disk subsystems. 

SUMMARY OF THE INVENTION 

[0014] This prior art can realize the asynchronous 
remote copy function while ensuring the renewal order 
between main and remote centers. With this prior art, 
however, both the upper level software and a disk sub- 
system are required to have the mechanism for realizing 
the remote copy function, and also they are required to 
operate in cooperation. Since new custom software is 
required to be incorporated, a user is necessary to per- 
form works such as software incorporation, setting and 
check, and modification of system designs to be caused 
by an increased CPU load. Incorporation of this conven- 
tional function is, therefore, associated with some 
obstacles such as a predetermined work period for such 
preparation and a cost therefor. 

[0015] If the asynchronous remote copy function is 
executed when the capacity of the communication line 
to a remote center is not sufficient, renewal data not 
reflected upon the remote center increases. 
[001 6] It is an object of the present invention to real- 
ize an asynchronouos type remote copy function capa- 
ble of ensuring a renewal order and data integrity and 
facilitating its incorporation with less performance deg- 
radation of a main center, by using only the function of a 
disk subsystem without incorporating new software. 
[001*7] It is another object of the present invention to 
realize a remote copy function without incurring an 
expensive line subscription fee upon a customer of a 
disk subsystem, by applying an asynchronous type 



remote copy function to the disk subsystem capable of 
storing a targe amount of data. 

[0018] Each of a main center and a remote center is 
provided with a disk subsystem serving as a gateway 
(hereinafter called a gateway subsystem) which is con- 
nected to a data transmission line. All disk subsystems 
in both the centers to which a remote copy is executed, 
are connected to the corresponding gateway subsystem 
of each center. 

[0019] A volume of the disk subsystem in the main 
center to be remotely copied and a desired volume of 
the gateway subsystem in the main center are coupled 
by a synchronous type remote function to mirror data. If 
a system process time delay or the like can be 
neglected between the volume of the disk subsystem in 
the main center to be remotely copied and the volume of 
the gateway subsystem in the main center, data consist- 
ency can be retained. 

[0020] Data is mirrored between volumes of the 
gateway subsystems of the main and remote centers 
through asynchronous remote copy. In this case, the 
gateway subsystem of the main center sends renewal 
data to the gateway subsystem of the remote center in 
accordance with the renewal order of volumes of disk 
subsystems of the main center, whereas the gateway 
subsystem of the remote center reflects the renewal 
data upon corresponding volumes of the remote center 
in accordance with the reception order of the renewal 
data. 

[0021] Data is mirrored between the volume of the 
gateway subsystem of the remote center and the vol- 
ume of each disk subsystem through synchronous 
remote copy. Data same as from a macro viewpoint is 
always stored in the volume of the gateway subsystem 
of the remote center and in the volume of the disk sub- 
system to be remotely copied. 

[0022] The gateway subsystem stores data in the 
volume to be remotely copied, in a buffer memory of the 
gateway subsystem. Since the gateway subsystem has 
the buffer memory, generally an area for storing data in 
the gateway subsystem is not necessarily required. 
However, if there is an available area in the gateway 
subsystem, this area can be utilized for data transfer via 
the transmission line, depending upon the capacity of 
the transmission line. 

[0023] With the above-described configuration, it is 
possible to mirror data between a plurality of disk sub- 
systems of the main center and a plurality of disk sub- 
systems of the remote center, by using the functions of 
the disk subsystems, while the data renewal order is 
retained. Reflection of renewal data upon the remote 
center can be performed asynchronously with the data 
renewal process at each disk subsystem of the main 
center. It is therefore possible to provide a disaster 
resistant back-up system of high performance and easy 
incorporation. Depending upon the communication 
capacity of the transmission line, the storage area of the 
subsystem can be utilized so that a burden of a line sub- 
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scription fee of a customer can be reduced. 
BRIEF DESCRIPTION OF THE DRAWINGS 
[0024] 

Fig. 1 is a diagram showing the overall structure of 
a remote copy system according to an embodiment 
of the invention. 

Fig. 2 is a flow chart illustrating the details of an 
operation of the remote copy system. 
Fig. 3 is a flow chart illustrating the details of an 
operation of the remote copy system to follow the 
flow chart of Fig. 2. 

Fig. 4 is a flow chart illustrating the operation of a 
remote copy system having a gateway subsystem 
provided with a buffer area. 

Fig. 5 is a diagram showing the internal structure of 
a gateway subsystem. 

DESCRIPTION OF THE EMBODIMENTS 

[0025] An embodiment of the invention applied to a 
general computer system will be described with refer- 
ence to the accompanying drawings. 
[0026] Fig. 1 shows an example of the structure of a 
system embodying this invention and allowing data to 
be mirrored between arbitrary two data centers among 
a plurality of data centers each provided with a general 
computer system. 

[0027] One or a plurality of disk subsystems in a 
main center and one or a plurality of disk subsystems in 
a remote center are interconnected via gateway subsys- 
tems without involving the host computers, to realize a 
remote copy system for mirroring data between both the 
centers. 

[0028] In the main center 12 shown in Fig. 1 , a cen- 
tral processing unit (host computer) 1 is connected via 
interface cables 2 to disk subsystems 3-1 , 3-2, 3-n. 
The disk subsystems 3-1, 3-2, .... 3-n store data to be 
referred to, or renewed, by the host computer 1. The 
gateway subsystem 5 is connected via interface cables 
4 to the disk subsystems 3-1 to 3-n. 
[0029] The gateway subsystem 7 is provided in the 
remote center 13 and connected via an interface cable 
6 to the gateway subsystem 5 of the main center 12. 
The interface cable 6 is connectable to a general com- 
munication line. In this embodiment, therefore, the inter- 
face cable 6 is intended to include such a function. 
[0030] When the host computer 1 issues a data 
write request to a disk subsystem 3-1 or the like, the 
disk subsystem 3-1 or the like writes the data in its 
buffer memory. Synchronously with this timing the disk 
subsystem 3-1 or the like issues a data write request to 
the gateway subsystem 5. 

[0031] Upon reception of this write request, the 
gateway subsystem 5 writes the data in its buffer mem- 
ory. Asynchronously with the data write in the buffer 



memory of the gateway subsystem 5, the gateway sub- 
system 5 issues a data write request to the gateway 
subsystem 7 at the remote site. It is essential to use 
only one gateway subsystem 5 irrespective of how 

5 many disk subsystems 3-1 to 3-n are used. 

[0032] The gateway subsystem 7 stores data sup- 
plied from the gateway subsystem 5 in its buffer mem- 
ory, in the order of data write requests. It is essential to 
use only one gateway subsystem 7. 

10 [0033] Disk subsystems 9-1, 9-2, 9-n are con- 
nected via interface cables 8 to the gateway subsystem 
7. When a data write request is issued from the main 
center 12 to the gateway subsystem 7, synchronously 
with this timing the gateway subsystem 7 writes the data 

is therein and in the disk subsystem 9-1 . 

[0034] Remote copy is therefore executed by 
sequentially issuing a write request to a subsystem and 
then to the next subsystem. When a data write request 
is issued from the host computer 1 to one or a plurality 

20 of disk subsystems 3-1 to 3-n, the same data is loaded 
in one or a plurality of disk subsystems 9-1 to 9-n of the 
remote center 1 3. Arrows shown in Fig. 1 indicate the 
flow of the data instructed to be written by the host com- 
puter 1 . 

25 [0035] In the remote center 13, the host computer 
1 1 is connected via interface cables 10 to the disk sub- 
systems 9-1 to 9-n, and is a central processing unit 
which executes data reference and renewal relative to 
the disk subsystem 9-1 or the like. When the host com- 

30 puter 1 of the main center 1 2 cannot provide its intrinsic 
functions because of disasters, system failures or the 
like, the host computer 1 1 can operate as an alternative 
to the host computer 1 . In addition, the host computer 
1 1 can execute a process different from that of the host 

35 computer 1 of the main center 12 by using data stored 
In the disk subsystem 9-1 or the like, independently 
from the operation of the host computer 1 . However, if 
the host computer 1 1 does not execute a process by 
using the disk subsystem 9-1 , this host computer 1 1 is 

40 unnecessary. 

[0036] The outline of the data mirroring method and 
operation according to the embodiment of this invention 
will be described with reference to Figs. 2 and 3. 
[0037] A volume, a data set and a disk subsystem 

45 which store data to be mirrored are preselected by an 
administrator. The relation between the volume, data 
set and disk subsystem in which the data is stored and 
a volume, a data set and a disk subsystem which store 
a copy of the data, is preset to the disk subsystems by 

so the administrator from the host computers. 

[0038] In other words, a write destination of data to 
be copied is determined sequentially between respec- 
tive disk subsystems described above. For example, 
when data is written in a volume of the disk subsystem 

55 3-1, it is set in such a manner that in which volume of 
the gateway subsystem 5 the data is written from the 
disk subsystem 3-1 , then in which volume of the gate- 
way subsystem 7 the data is written from the gateway 
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subsystem 5, lastly in which volume of the disk subsys- 
tem 9-1 the data is written from the gateway subsystem 
7. Such settings are provided for each disk subsystem 
including the gateway disk subsystem. 
[0039] For such settings, the serial number and vol- 
ume of each disk subsystem are used. For example, a 
volume A of the disk subsystem 3-1 is set to a volume B 
of the gateway subsystem 5, the volume B of the gate- 
way subsystem 5 is set to a volume C of the gateway 
subsystem 7, and the volume C of the gateway subsys- 
tem 7 is set to a volume D of the disk subsystem 9-1 . In 
this manner, the data written in the volume A of the disk 
subsystem 3-1 is copied to the volume D of the disk 
subsystem 9-1. This setting is conducted for all vol- 
umes. 

[0040] Such preselect and preset may be effected 
by using a console or a service processor without using 
the host computer, if the disk subsystem can be con- 
nected to or provided with its console or service proces- 
sor. The flow chart shown in Fig. 2 illustrates the 
operation assuming that the host computer is used for 
such preselect and preset. 

[0041] For such preset, a specific address indicat- 
ing the volume or disk subsystem may be designated, or 
the volume or disk subsystem in an arbitrary address 
range may be selected by using a control program in the 
disk subsystem. Path setting and pair setting are used 
as an example of initial setting (Fig. 2, 201). 
[0042] The further description will be given with ref- 
erence to the accompanying drawings. 
[0043] As the host computer 1 (Rg. 1 ) issues a data 
write request (hereinafter called a write command) to 
the disk subsystem 3-1, 3-2, 3-n (211) (Rg. 2, 202), 
the disk subsystem 3-1, 3-2, .... 3-n executes a data 
load process for loading the write data therein in 
response to the write command, and also issues a write 
command for the data to the gateway subsystem 5 
(212) (203). The write command is a command for 
transferring an instruction of data write and the write 
data itself. 

[0044] Upon reception of the write command, the 
gateway subsystem 5 executes a process correspond- 
ing to the write command (204). After the gateway sub- 
system completes a data load process for loading the 
data in its buffer memory, it notifies a process comple- 
tion to the disk subsystem 3-1 , 3-2, .... 3-2 (21 1 ). A write 
command number is assigned to each write command 
in the order of the process completion (205), and at the 
timing determined basing upon the processing capabil- 
ity of the gateway subsystem 5, the write command 
assigned the write command number is issued to the 
gateway subsystem 7 (213) in the order of the write 
command number (206). 

[0045] Under the conditions that the disk subsys- 
tem 3-1 , 3-2 3-n completes a process for the write 

command issued from the host computer 1, i.e., com- 
pletes a data load process for loading the data therein, 
and receives a write process completion notice from the 



gateway subsystem 5 (212) (221), the disk subsystem 
supplies a write command process completion notice to 
the host computer 1 (222). 

[0046] The gateway subsystem 7 (213) confirms, 

5 from the write command numbers assigned to respec- 
tive write commands issued from the gateway subsys- 
tem 5 (212), whether the write commands have been 
received in the order of the assigned write command 
numbers. Thereafter, the gateway subsystem executes 

10 the processes corresponding to the write commands, 
i.e., executes a data load process (301 ) for loading the 
data in its buffer memory. Thereafter, a write command 
corresponding to the loaded data is issued to the corre- 
sponding disk subsystem 9 (31 1) (302). Upon reception 

is of the write command issued from the gateway subsys- 
tem 7, the disk subsystem 9 (311) executes a process 
corresponding to the write command, i.e., executes a 
data load process for loading the data therein (303). 
[0047] After the disk subsystem 9-1, 9-2,..., 9-n 

20 (311) completes the process corresponding to the write 
command, i.e., completes the data load process for 
loading the data in its buffer memory, it supplies a proc- 
ess completion notice to the gateway subsystem 7 
(321). Under the conditions that the gateway subsystem 

25 7 (213) completes the data load process for loading the 
data therein and receives the write process completion 
notice from the disk subsystem 9-1, 9-2,..., 9-n, the 
gateway subsystem 7 supplies a process completion 
notice for the write command to the gateway subsystem 

30 5 (322). 

[0048] According to the present invention, data writ- 
ten by the host computer 1 is mirrored between the disk 
subsystem 3-1 , 3-2, 3-n and the gateway subsystem 
5 and is maintained consistent from a macro viewpoint. 
35 At this time, the gateway subsystem 5 adds information 
(serial number) to the data in order to hold the renewal 
order. 

[0049] Data is mirrored between the gateway sub- 
systems 5 and 7 through asynchronous remote copy 

40 while the renewal order is ensured. Synchronously with 
the data renewal by the gateway subsystem 7, the disk 
subsystem 9-1, 9-2, 9-n renews the data. These 
operations are all realized by only the functions of the 
disk subsystem including a disk subsystem having the 

45 gateway function so that any load is not applied to the 
processing performance of the host computer. 
[0050] The operation of the remote computer sys- 
tem which uses a buffer area of each gateway subsys- 
tem when the communication capacity of the 

so transmission line is not sufficient, will be described with 
reference to Fig. 4. In Fig. 4, blocks having identical ref- 
erence numerals to those shown in Figs. 2 and 3 have 
been already described above. In this system, a buffer 
area for tempo rarity storing write data is provided at 

55 each gateway subsystem in order to prevent an overflow 
of a buffer memory for a general transmission line. Data 
stored in the buffer area of the subsystem is sent from 
the main center 12 to the remote center 13 via the trans- 
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mission line, and to the gateway subsystem via the 
buffer area on the side of the remote center 12. 
Although time consistency for mirroring is degraded, the 
asynchronous type remote copy function can be real- 
ized without using a high capacity communication line. 
[0051] Fig. 5 shows the structure of the gateway 
subsystem 5. The structure of the gateway subsystem 7 
is the same as the gateway subsystem 5. 
[0052] The gateway subsystem 5 has: an interface 
control unit 1 1 for data (including information) transfer to 
and from the disk subsystem 3-1 or the like and the 
gateway subsystem 7; a data buffer 12 for temporarily 
storing the data; a magnetic disk drive 13 as a storage 
medium for storing the data; a control memory for stor- 
ing remote copy status information (as to which volume 
of which disk subsystem is written to which volume of 
the gateway subsystem 5, as to which volume of the 
gateway subsystem 5 is written in which volume of the 
gateway subsystem, and the like); a microprocessor 14 
for controlling transfer of these data; a service proces- 
sor panel 15 allowing a user to set how the remote copy 
is executed; and a disk array subsystem control unit 1 7 
for controlling these components. In this example, 
although the data buffer 12 is provided at the gateway 
subsystem 12, this data buffer 12 is not necessary if a 
cache memory capable of performing a similar function 
to the data buffer 12 is provided, because the cache 
memory can function as the data buffer 1 2. In this spec- 
ification, therefore, the data buffer 12 is intended to be 
inclusive of such a cache memory. Also in this example, 
although the control memory 1 6 is provided at the gate- 
way subsystem 5, this control memory 1 6 is not neces- 
sary if a remote copy control information storage unit 
capable of performing a similar function to the control 
memory 1 6 is provided, because the remote copy infor- 
mation storage unit can function as the control memory 
1 6. In this specification, therefore, the control memory 
1 6 is intended to be inclusive of such a remote copy 
information storage unit. 

[0053] As described so far, according to the present 
invention, an asynchronous type remote copy system 
can be realized which can ensure the data renewal 
order and data integrity by using the functions of disk 
subsystems without incorporating new software and 
which is easy to be incorporated and free from degrada- 
tion of the process performance of the main center. 
[0054] A storage area of the subsystem can be 
used depending upon the communication capacity of 
the transmission line so that a burden of a line subscrip- 
tion fee of a customer can be reduced. 

Claims 

1. A system having a plurality of subsystems (3, 9) 
connected to an upper hierarchical apparatus (1, 
11), comprising: 

a gateway subsystem (5, 7) having a buffer 



memory for storing data supplied from said plu- 
rality of subsystems and an interface for con- 
nection to another system having other 
subsystems for writing the data therein. 

5 

2. A system according to claim 1 , wherein said gate- 
way subsystem stores data supplied from said plu- 
rality of subsystems and writes data into the other 
system, asynchronously. 

io 

3. A system according to daim 1 , wherein said gate- 
way subsystem adds order information of data to be 
transferred to the other system. 

is 4. An integrated system comprising: 

the other system (13) having a second gateway 
subsystem for receiving a write request sent 
from said gateway subsystem and a plurality of 
20 subsystems connected to the second gateway 

subsystem; and 

the system (12) recited in claim 1. 

5. An integrated system according to claim 4, wherein 
25 the other system is located at a remote site. 

6. An integrated system according to claim 4, wherein 
the other system is connected by a communication 
line. 

30 

7. An integrated system according to claim 1 or 6, 
wherein the subsystem is a disk subsystem. 

8. A data copy method comprising the steps of: 

35 

receiving a write request for data from an upper 
hierarchical apparatus (1 ) at a subsystem (3) of 
a first subsystem group; 
writing the data in a first gateway subsystem 
<o (5); 

writing the data written in the first gateway sub- 
system in a second gateway subsystem (7); 
and 

writing the data in a subsystem (9) of a second 
45 subsystem group from the second gateway 

subsystem. 

9. A data copy method according to claim 8, wherein 
writing data from the upper hierarchical apparatus 

so into the subsystem and writing data from the sub- 
system into the first gateway subsystem are exe- 
cuted synchronously. 

10. A data copy method according to claim 8, wherein 
55 writing data from the subsystem into the first gate- 
way subsystem and writing data from the first gate- 
way subsystem into the subsystem of the second 
subsystem group are executed asynchronously. 
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11. A data copy method according to claim 10, further 
comprising a step of adding a number to data in the 
order of data write into the first gateway subsystem. 
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